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THE NAVAL GUN FACTORY, WASHINGTON. 

The largest of the modern -high-powered guns, en- 
tirely of American manufacture, thus far completed, 
are the two 12 inch guns for the Monterey, the new 
monitor now nearly finished at San. Francisco, and 
these pieces, as they were assembled at the Washing- 
ton gun factory, were believed by our very competent 
ordnance officials to be equal, if not superior, to the 
best guns of the same caliber made anywhere else in 
the world. The aecquirement of the plant and the es- 
tablishment of a factory capable of turning out such 
guns have been among the most noteworthy of the 
achievements of the national government during the 
past five or six years. Within that period about two 
millions of dollars have been expended upon the Wash- 
ington gun factory, and it is claimed by officials of 
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for the army, at West Troy, N. Y., and the other for 
the navy, at Washington, considered that with only 
one factory there would be an almost unavoidable con- 
flict of authority between the two departments, and 
that their needs in many respects, particularly as to the 
gun carriages, were so dissimilar that it would be the best 
economy to have two separate establishments, aside 
from the fact that the total productive capacity would 
thus be greater. For both of these factories, however, 
the government buys the forged and tempered material 
from private firms, who furnish the several parts or 
forgings of which the guns are made. At the govern- 
ment gun factories is performed the work of putting 
together or “building up” the guns, the cutting of 
the rifling in the central tubes, the manufacture and 
adjustment of the breech-closing mechanism, and the 


the ordnance department to be at the present time the | carriages for the guns for the navy are built at the 
most completely equipped establishment of its kind in Washington factory. One of our views shows a por- 
existence. The accompanying view represents the tion of one of the gun carriage departments, where an 


completion of the work of “assembling” a’gun upon a | 


foundation provided for this purpose in the factory, 


this branch of the manufacture including as well the | 


armor plate has been returned after the recent tests at 
the Indian Head proving grounds, the plate retaining 
its almost perfect shape, notwithstanding the severe 


adjustment of the carriage and all its parts to opera- | blows it received from the projectiles. 


tive position in connection with the gun, the horizon- 


It is the conclusion thus far, after the costly experi- 


tal and vertical movement of the latter, as required on | ences had in making large guns in England, France 


shipboard, being practically tested, and the breech | 


mechanism carefully adjusted, that the gun and its 
carriage may go forth, as far as possible, a faultless 
piece of work. 

The original gun foundry board, in recommending 
the establishment of two separate gun factories, one 
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and Germany, during twenty years past, that what is 
called the “ built-up” system affords guns of far higher 
power and greater endurance than can be produced in 
any other way. In the guns for our navy highly elas- 
tic open hearth steel of the finest quality is used, a 
central tube, forged from a single piece of steel, and 
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bored out to the required Selita aided the body of 
the gun. Over the breech end of the tube, and extend- 
ing along it for about two-fifths of its length, is shrunk 
a steel jacket, the shrinking of the jacket slightly 
compressing the tube. Upon the jacket is then shrunk, 
in a similar manner, a layer of broad steel hoops, 
designed to exert a considerably greater pressure upon 
the jacket than is that of the latter upon the central 
tube, after which the part of the tube in front of the 
jacket is inclosed by a series of gradually tapering 
hoops extending nearly to the muzzle. With this con- 
struction, when the gun is fired, the expansion of the 
central tube by the enormous pressure within it brings 
a due proportion of the strain upon the jacket and 
hoops. To surely attain this result, the various parts 
of the gun tube, jacket and hoops, must be all made 
and fitted with mathematical accuracy, their surfaces 
being true to the thousandth part of an inch, each 
part being also tested separately to determine its ten- 
sile strength and elastic limit. The strain each part 
will be called upon to bear in actual service is calen- 
lated, and it must be proved able to stand that strain 
before being placed in the gun. 

After the assembling of the parts forming the body 
of the gun, the piece is taken to an immense lathe, 
where the rifling is done, the most skillful mechanics 
in the country being employed at the Washington gun 
factory. The rifling adopted for all guns of the United 
States service is the “ polygroove system,” with a twist 
increasing from zero at the powder chamber to one 

(Continued on page 294.) 
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THE WAVAL GUN FACTORY, WASHINGTON—ASSEMBLING LARGE GUNS, 
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288 Scientific American. 


. ° > STEADYING VESSELS AT SEA. 
Scientific American, At the recent meeting of the Institute of Naval 
Architects, in London, Mr. J. I. Thornycroft read a 
KSTABLISHED 1845. paper on the steadying of vessels at sea. He gave an 
—_—— account of some experiments recently made on the 
MUNN & CO., Editors and Proprietors | yacht Cecile. The vessel was provided with a shifting 
PUBLISHED WEEKLY AT weight which was arranged under the floor of the 
No. 361 BROADWAY, NEW YORK. eabin and connected with a pendulum and a hydraulic 
apparatus, in such a manner that when the vessel 
| rolled, the weight was shifted so as to counteract the 
TERMS FOR THE SCIENTIFIC AMERICAN, rise of the vessel. In this way he was able to decrease 
#3 oo | the rolling from about eighteen degrees each way, 





o. D. MUNN A. BE. BRACH 


One copy, one year, for the U. 8. Canada or Mexico 


One copy, «ix months, for the U. 8., Canada or Mexico ie 50 , ; 
One copnene youre ane f weigh ecUntry belonging to Postal Union. 4 00 | when the apparatus was not in heess to about nine de- 
Remit by postal or express money order, or by bank draft or c..9cK. grees, when the device was put in operation. 
MUNN & CO. M1 Broadway, corner of Franklin Street, New York. 


! The use of shifting weights for the trimming of ves- 
The Scientific American Supplement 


tsa distinet pape - from the Scrernic AMERICAN. THE SUPPLEMENT sels is in common use in this country, and has been for 
stsened weekly. fvery number contains 16 octavo pages, uniform in size 4 ——S 
SN ee ee notice tot surrLemewr, | many years. It is chiefly employed on our river and 


#.00 a year, for the U.S. Canale or Mexico. $6.0) 8 your to foreie” ound steamers. In some cases the weight is shifted 


Fingle copies, W cents. = 


countries belonging to the Postal Union. 

} newsdealers (broughout the country. See prospectus, last page. . ‘ 

ee et ee ie Aurmicak and supriement | DY mechanism, but a more common method is to make 
will be sent for one year, to any address in U.S Capade noe |use of boxes containing iron weights, such as chain 
receipt of serena ve ‘o foreign countries ce . wine 

tellers 4 ye cables. The boxes are mounted on wheels, and when 


Building Edition. ; 
rue Ancurrects AND RULLDERS Rerrion or THE Screntrerc Awent- | the boat begins to roll, the seamen, on signal from the 


CAN Is a lange and splendid juste Pchocts ot comstructive détails, pilot, move the weight as required to bring the boat 
Here a eae aS: weiliaws. public, buildings end areni- | Dack to even keel. 

CaN EE ee aeeen oni tulntion of any architec. | Quite a number of patents have been granted in this 
ENA ee ee nnn wre ail, to any part of the United States, Canada Country for self-acting ballast-shifting devices, with 


‘ exion. 32.50 a year 0 ier oy Into tries, $3.00 . s . 

pA L. -, foe BUT BR. > i. ae TEN TIPTC AMERK AN 880 pendulums to trim or prevent vessels from rolling. 
ar; combined rate for BUILDING EDITION, SCIENTIFIC AMERICAN . 

© TTT OLEMEIT. hide rear. To foreian evuntries, 611.80 0 year. Among the earliest of these patents was that of Purse 

‘punish Edition ef the Scientific American. |and Staley, number 1,460, granted in 1839—more than 


LA AMERICA CIENTUFICA & INDUSTRIAL (Spanish trade edition of the | half a century ago. In this invention a weighted pen- 


SCIENTIFIC AMERICAN) ts pablished monthly, uniform in size and typo- ~ i“ be 

graphy with the SCIENTIFIC AMERICAN. Every number of iw tmerca ts | @ulum was used, which, by swinging when the vessel 
ofusely iliustrated. It te the finest scientific, industrial trade r ri - é rd 

printed in the Spanish language. It cireulates throughout Cubs, the West rolled, set gearing into motion that instantly moved a 
ndies, Mexico Central and South America, Spain and Spanish posses- ‘ 

sione—wherever the Spanish language is spoken. $3.00 a year, post paidto | heavy weight athwart the vessel so as to counteract 


any part of the world. Single copies % centa. See prospectus. 


MUNN & CO., Publishers, ua" § the rolling. This apparatus was arranged below decks 
S81 Broadway, New York. | and motive power from the main engine or from a 
tt?” The «afest way to remit ts by postal order, express money order, P " s 
iraft or bank check. .Make all remittances payable to order of MUNN special engine operated the mechanism. 
sco . —_— . 
i#” Readers are «pecially requested to notify the publishers in case of Mr. Thornycroft is of the opinion that a contriv- 
pensinamninenineetnstassinennaiti tas <! ance on the principle described might be advantage- 
~ |ously applied to sea-going vessels. The success of his 
recent experiment and the long use of analogous ap- 
Contenta. paratus in this country support his views. The ap- 
(Ulustrated articles are marked with an asterisk. plication of anti-rolling devices to Atlantic passenger 
mt) Musical appliances, patented.... 27 steamers certainly would render the sea passage much 
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Aluminum, present output of ™ | Naval gun factory, Washington,’ . - 
Artesian weil, bot, Waco, Texas 56 2, 2% more comfortable than it often is at the present time. 
Aurora, the nS | Notes and queries seco Bat a] 
Bed, spring, Gillette’s* Se | Nut lock, Sweetiand’s* ° . ++ ore 
Books and publications, new 2 | Patent office examinations B 
Bridge, a great, for New York po Patents granted, weekly record 200 CALIFORNIA WINES. 
Camphoid =) Pavements, wooden, in Paris.... BS ‘ . - 
f ™% | Pests, household, to get rid of... 2%) An excellent quality of table wine, red or white, can 


Carrier pigeons in Pari« 
Carrier pigeons, use of, at sea Railway appliances patented 


Cats in Carpe 2% Railways underground, ventila- be had of the wholesale dealers in California for from 


Comet, the taqny called. = ~ be | Raleigh. war ship, launch of thera 50 to 60 cents per gallon. Each gallon fills from five to 
Death wateb, ticking of the...... 8@| Roads, the best stone for........ 8 Six bottles, making the cost to the vender but about 
Flechants, feodine habite of... ae | aeit Kansas oren™e------- S| ten cents a bottle, although he sells it at from 50 to 60 
SGrippe,” thie, origin of teri... 2 | Snake Bites, sare for,.... am |Cents a bottle.to~the-cemstimccr* Very little native 
eae eee eee nnthot Of... th Dtetkiie tdpatkiie Preston's.” am | Wie Zoes to the saloons, because the demand is small, 


ae 
His ee imme wR cep. the patrons umually preferring beer or stronger liquor 
tnvantions, wealth fn" ~e a Cniversity, Stanford,” bulkditgs e hote an restaurants are the channels throug’ 
~ f+ as | Wooneia, shandying, of sua: which the wines chiefly go to the tables, and the reason 
= why there is not greater use of native wines is on ae- 
count of the exorbitant prices chafged, under the guise 
of foreign labels. A correspondent says he has seen 
|ecasks of as fine claret as the world can produce made 
TABLE OF CONTENTS OF in Los Angeles; but the wine merchant sorrowfully 
said, ‘‘ Every bottle of that splendid wine will be sold 
SCIENTIFIC AMERICAN SUPPLEMENT | in New York under French labels.” 
The result of such frauds is not merely to im on 
No. 853 the purchaser, but also to diminish the A em te to 
Fer the Weck Ending May 7, 1892. make really choice native wines, because there is no 
market for them as such. 
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1. AGRICULTURE.— Spraying for the Prevention of Plant Diseases. Large cargoes of California wines go abroad, to be 
By Josera b. JA‘es.- A very elaborate article on the applica- 


tion of poisonous and other «prays. The impossibility of injury reshipped to this country as foreign goods, The 
ibe Paman iste from tues practices. —A very elaborate re- | French manipulate them, put in a fancy bouquet, 


view of the subject oe a 
What to Plant on the Home Grounds.—Sy Prof. J. L. Bopp. — | 
chats and orsamemal trees, shrubs, and small fruit trees suitable | = - — sae to us at an enormous profit. 
‘or the viLinity of dwellings ‘ ccoscge SEES | i i 
u AST RONoe Y.. Vaertable salted. The oscillation of the earth's bares _ ~ hor Pg asap = os p> 
axis, and the phenomena of variable latitude..................sees Le y wn * egree ‘ i 
itt. Blog RA PHS Oveag Wilde. The famous litterateur and his RSSSRS, Ween Ve = of Cain We =v 
new French play. —1 {Illustration ang know to be pure and wholesome. 
Professor Kopp.— Biographical note of the freat chemist and 4 . . . 
physicist, recently deceased. His work and published papers..... 13 | The question is asked, however, if California wines 


Sophie Kowaleveki.—By (UARLoTTEC. BARNU™M. — The celebrat- 
od ak ‘ma ometicion, with graphic account of ber life and are not adulterated. It is asked in reply, what they 
arecterietios arn i TLE ET AR A Lee ry 
IV. CHEMISTRY. Syathesis of Tartaric Acid.—Direct synthesis of | can be adulterated with that is cheaper than $10 a ton 


tartaric acid Troms MIVORYNO OC0G...... . ... ccc ccccccnescccucccces sane . £. 
The Double Cyanide of Hine and Mercury.A bighiy valuable —the price of the native grapes to the manufacturer. 


tiseptic, dificult luble “i De “ ‘ . . ‘ : 
Ee aan ay ee ee See There is no question about imitations and frauds ; but 
Vv. CIVIL ENGINEERING. —A Short History of Bridge Building.— this is not done in California, for the simple rea n 


By C. 8. ManNRRs.—The Continuation of this important series, 
showing the beam or girder bridge,—7 iliustrations.... ............. 
Rope Bridges tn Cashmere.—Native manufacturers of bridges 
from branches of trees twisted into ropes. —5 illustrations ethene 
The Peeut River Briige.—A bridge on the Southern Pacific 
Railway, 9% feet bigh amd 2.140 feet long, being the next to the 
highest Sridwe in the world. —1 iNiastration.... ess . 
Vi. ELECTRICITY.— Mlectric Smoothing Iron.—A smoothing tron 
heated hy an electric current. -4 \lhustrations ; oad 
VIL. GSOGRAPHY. Peru: its Commerce and Resources.—By F. A 


that honesty is cheaper there. 
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Electrical Ribbon Machines, 
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loom driven by electricity, the innovation being 
coupled with the adoption of electric light. The result 
of this change from slow, laborious, uncertain hand 
power to the swift, regular, unfailing power furnished 
by electric motors will be an increase in the produc- 
tive capacities of the looms and a considerable reduc- 
tion in the general expenses of fabrication. In other 
words, art will be wedded to modern machinery. The 
weavers of St. Etienne have always been the most art- 
istie ribbon makers in the world, but they have en- 
joyed few mechanical advantages. Now the old order 
of things is to be changed, and the products of the St. 
Etienne ribbon looms, which have been a trifle more 
costly than similar products in some other countries, 
notably in Switzerland, will be turned out at the low- 
est possible prices. The weavers employed in the rib- 
bon trade number 70,000. 
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Origin of the Term “Grippe.” 

La Medecine Moderne gives an extract from a mete- 
orological journal kept at Versailles in the eighteenth 
century, and in which the meteorological variations 
are carefully noted day by day, with a few reflections 
upon remarkable atmospheric occurrences—storms, 
hail, thaw, ete. 

Commenting upon the months of February and 
March, 1743, the journal says. “There was a preva- 
lence of colds and inflammations of the chest at Ver- 
sailles and Paris. The king named this malady ‘la 
grippe.’ It was observed that bleeding was wholly 
contra-indicated. Such persons as had not been bled, 
and who drank much, were the most quickly cured.” 

It results, then, from this document, that it was 
King Louis XV. who gave the name of grippe to the 
influenza that then prevailed under a meteorological 
state, as the journal shows, analogous to that of recent 
years and of the present year. 








Wooden Pavements in Paris, 

In an article on wood pavement in Paris, contri- 
buted to the Revue Pratique des Travaux Publics by 
Mr. Brown Vibert, the author remarks that, to insure 
durability, this class of pavement must be laid with 
considerable care. The concrete foundation should be 
6 in. thick, and made with 300 Ib, to 440 Ib. of Portland 
cement to a mixture of 9 cubie feet of sand and 27 cubic 


|feet of gravel. As soon as it has set, the concrete 


should be covered with a yy in. layer of mortar consist- 
ing of 660 Ib. of Portland cement to every 35 cubic feet 
of sand, and left to harden two or three days. The 
blocks should then be set in rows separated from each 
other by a space 3% in. wide. These cracks are filled 
with cement mortar, and a layer of broken porphyritic 
stone 14¢ in, thick spread over the pavement. This 
layer is soon driven into the wood by the action of the 
wheels. Provision must be made for the expansion of 
the wood, and for this reason in wide road ways a space 
about 2 in. wide is left open along the sidewalk and 
afterward filled with sand. In a roadway 181 ft. wide 
an expansion of no less than 16 in. was observed to 
take place in fifteen days, the blocks being very dry. 
In Paris these blocks are 6 in. high, 3 in. thick, and 
8¢ in. long. The cost as laid is about 9s. 6d. per square 
yard for Landes pine and 14s. 3d. per square yard for 
northern spruce blocks. The duration is said to be 
about seven or eight years under heavy traffic and 
about fifteen under moderate. 
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The Best Stone for Roads, 

In a paper read before the Boston Society of Civil 
Engineers, Mr. W. E. McClintock remarks that the 
specific gravity of a rock is no indication whatever of 
its fitness for road metal. Thus slate weighs 175 Ib. 
per cubic foot and pure mica about 183 Ib., but no one 
would think of using either of these for road metal. 
The best material for this purpose was, he considered, 
trap rock, after which he would place felsite, and then 
came granite. As regards the latter, however, it differs 
in quality, that containing hornblende being prefer- 
able to those with mica. The latter was soft and 
should not be used unless it was very difficult to get 
better material. In cases where the traffic is light and 
the stones previously mentioned difficult to procure, 
sandstone may be economically used for metal, in spite 
of its inferior wearing powers. Of two sandstones, he 
held that the coarser-grained was to be preferred. 
Gneiss he held to be of about the same value as a good 
sandstone. 
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Use of Carrier Pigeons at Sea. 














The City Council of St. Etienne have resclved to ap- 

pS ELT celled tl diene, tenheeetannapart sat hors 
Veh cgupant.—Contianatsen offthie tebeabie and echenstireetne company for the necessary plant and currents. The 
ining the farcus factor, Prout that the problem is inssivanie,", isms | electric dynamos are to be driven by water from the 
IX. METROROLOGY.—A Proposed Rainmaking Rocket.—The use * . ; 
of an ether spray for coottug the u er regions of the atmosphere, ane city reservoirs. There is practically an unlimited sup- 
The Connection between San Spots and Magnetic Storms.—The ply of water in the reservoirs, with a fall of upward of 

great sen spots of February and their influence on our sphere, with ‘ : 

x. EBgtoarap® of the spate. 1 Wlastration. itsipcrt cit esau wea: 2 | 100 feet. To grasp the importance and far-reaching 
lng of the Londen Camere Cab, with mast Interest! resume of | results of this innovation, it is necessary to understand 
xi Pursica A Matta of Wadding in a Glass of Alcovol.—The —_ ating oe pee — oH meh ~s 
ea known —— om porosity in S wonnd Sa a sens | ’ one is the product of house industry. bap 
Jets to ened eee |S ne. ne eee ee 
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Proposed Railway Tower for the Columbian Exposition.—A ec oO . n poses - 
esse eee tower Stee eptes salivens leading rita top. 1 tNas- 1903 vert each aso of the 18,000 Mend | looms yon 4 — 


According to the Revue Maritime et Coloniale, 
some important experiments have been recently made 


at Portsmouth relative to the use of carrier pigeons at 


sea. A depot of these birds having been established 
vt the Eastney barracks, some of the pigeons belong- 
ing thereto were taken to sea by a torpedo boat, from 
which they were set free in series at a distance nearly 
equal to that of the coast of France. These birds 
almost invariably returned home promptly. On one 
occasion there was a thick fog on the other side of the 
channel ; the pigeons set free circled for a few minutes 
around the boat, and then, getting their bearing, re- 
turned to Eastney without delay. 
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The Manchester Merchants on the Chicago 
Exhibition, 

A meeting of manufacturers, merchants, and others 
interested in this exhibition was held at the Town 
Hall, Manchester, Eng., on the 8th ult., with a view of 
affording manufacturers information upon the con- 
ditions under which exhibits might be made and space 
obtained. The Chemical Trade Journal gives the 
following report of the proceedings : 

The mayor (Mr. Alderman Leech), presiding, stated 
that the Society of Arts had been appointed commis- 
sioners for the.exbibition on behalf of the government, 
and introduced Sit Douglas Galton, Sir Cuniiffe Owen, 
and Sir Henry Trueman Wood, as the representatives 
of the commussioners, who had also brought with them 
Mr. M’Cormick, the commissioner from Chicago, to lay 
this matter before the manufacturers and merchants 
of the district. 

Sir Dougias Galton said the government had ulti- 
mately voted £60,000 ($300,000) for the purpose of repre- 
senting England at Chicago, this grant enabling them 
to offer exhibitors space free of cost. He pointed out 
that other countries were making extensive prepara- 
tions to be fully represented, and it was desirable that 
the manufacturers of the Manchester district should be 
also to the fore. 

Mr. M’Cormick then pointed out that the United 
States were the best custome:. England had, despite 
the M’Kinley tariff. Moreover, Chicago was in the 
center of a large district where there had been a great 
deal of opposition to the tariff. By sending to the ex- 
hibition, manufacturers at home would be able to 
show the merchants of the great West how much 
cheaper they could sell their goods without the tariff, 
as exhibitors would be allowed to mark on their goods 
the cost to the buyer at Chicago, with the tariff and 
without the tariff, thus demonstrating what benefits 
the abolition of the tariff would carry with it. 

Sir Philip Cunliffe Owen said that the Chicago 
World’s Fair would be different to the ordinary run of 
exhibitions, as it would be essentially a business ex- 
hibition, and was intended for business purposes and 
not pleasure, as was the case with the Paris Exhibition. 
As to the objection that by sending our goods we only 
enabled the Americans to copy from us, he said, we 
and the Americans were brothers, and why should we 
not steal from each other. (Laughter.) He thought 
that in the face of the efforts that France and Ger- 
many are making, the manufacturers of Manchester 
would never cease to regret it if they did not go hand- 
somely into this exhibition. 

Sir H. Trueman Wood said that already much of 
the available space had been taken, and as yet barely 
any of the industries of Manchester were represented; 
he hoped those who wanted space would apply before 
it was too late. 

Mr. Alderman Bailey then spoke strongly, deprecat- 
ing the idea of exhibiting machinery at Chicago. If 
anybody in the United States desired to copy our 
machines, let them come over here and do it. (Ap- 
plause. ) 

Mr. M’Cormick, in replying, pointed out that English 
manufacturers would best please the Americans by 
stopping away, especially in the case of the iron in- 
dustry, in which they were developing an export trade. 
In answer to a question, he also stated that an article 
patented in England, and not in America, would dur- 
ing the exhibition be protected as if it were patented in 
both countries, and also that goods for the exhibition 
would be entered duty free. 

The only point raised practically was whether it was 
advisable to send machinery to Chicago or not. Noth- 
ing was said about other industries, more particularly 
the chemical and allied industries, which are centered 
in the Manchester district. The information given, 
however, will no doubt be of interest to those who 
have any intentions of exhibiting, and, as was pointed 
out by Mr. G. Helm, though the opinion expressed by 
Mr. Bailey did exist to a large extent in Manchester, 
there was also a broader spirit, which, instead of evine- 
ing any jealously, rather courted competition, believ- 
ing that mutual benefits would result. The mayor of 
Oldham (Mr, Alderman Emmott), in moving a vote of 
thanks to Mr. M’Cormick, said that as makers of ma- 
chinery in England often complained of their goods not 
being known abroad, he thought they would appre- 
ciate the opportunities afforded them by the Chicago 
exhibition when looked at from an advertising point 
of view. After passing a vote of thanks to the Royal 
Commissioners, the meeting terminated. 
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Ventilation of Underground Railways. 
Those who are accustomed to travel much on the 





underground railways of London are aware, says , 


the London Practical Engineer, trom painful expe- 
rience, the ventilation is utterly inadequate, while the 
quantity of smoke and other deleterious products of 
combustion with which the air in these tunnels is 
laden is a serious trial to the health of those passen- 
gers who happen to be afflicted with delicate lungs. 
With a view to improving the ventilation of these un- 
derground railways, an invention has been patented 
by Mr. Christopher Anderson, of Leeds, and an inter- 











Sriewtific American, 


esting trial of his system was made on a half mile 
length of the Metropolitan Railway, at Neasden, a 
few days ago. Mr. Anderson’s invention consists of a 
long rectangular tube laid between the rails, the tube 
having valves opening downward at intervals on its 
upper side. This tube or flue is connected with an ex- 
hausting apparatus, while underneath the locomotive 
is a slider, which communicates with a down chimney 
connected to the smoke box. As the locomotive passes 
along, the slider presses open the valves in succession, 
and the products of combustion are drawn into the 
tube by an exhaust fan at the station, from whence 
they are delivered into an ordinary chimney stack, and 
so discharged into the air. The locomotive is so fitted 
that the gases and products of combustion can be de- 
livered into the air through the ordinary funnel when 
the train is ranning in an open cutting, while during 
its passage through the tunnel the upper funnel is 
closed, and the down chimney from the smoke box 
connected to the exhausting trough or pipe between 
the rails in the manner described. At the trial to which 
we have referred the arrangement was found to work 
very efficiently, and complimentary opinions were ex- 
pressed by a large number of influential engineers and 
railway jmanagers who were present, respecting the 
value and practicability of the invention. 
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Kansas Salt, 
BY H. ©. HOVEY. 

Anciently there were extensive lagoons and land- 
locked lakes in the region now occupied by the State 
of Kansas. These shallow waters held various mineral 
substances in solution, that would necessarily be pre- 
cipitated in the course of evaporation. One of these 
substances was the sulphate of lime, which, being 
heavier than the rest, fell in the form of gypsum. First 
there were crystals of selenite scattered through the 
crevices of the underlying limestone. Then came thin 
crusts, and finally massive beds from five to twenty 
feet in thickness. Plaster factories have been success- 
fully established at points where the gypsum can be 
worked to advantage. Occasionally, asin the bed near 
Geuda, the rock is hard as marble and is quarried as a 
fine building stone. Dental plaster and kinds of] ce- 
ment heretofore only had from Europe} are now made 
in quantities. According to Professor Hay, this gyp- 
sum horizon was “the premonition of the great salt 
age,” and is possibly related in order of time to the 
broad salt marshes described by Professor Mudge and 
other explorers.* Twelve such marshes have been 
found within the limits of the State, besides salt 
springs and saline streams. To these resorted formerly 
great herds of bison, as well as deer, antelope, elk, and 
other creatures, whose bones have been abundantly 
found along their margins. The density of the brine, 
tested by the salometer, varies from 138 to 45 degrees. 
Some of the marshes are small, while others are very 
large. One covers 1,000 acres, another 3,000 acres, and 
still another is described as seven miles long and one 
mile wide. In Meade County is a circular sink 150 feet 
in diameter, containing a black pool 50¢eet deep, whose 
surface is twenty feet below the prairie level. This 
was formed by the sudden sinking of the ground in 
1878. The efflorescence along the margin of many 
an ugly bog resembles newly fallen snow, and over the 
bog itself are scattered small oval domes of indurated 
mud crowned by sparkling saline crusts. 

Further examination shows that these marshes and 
springs ooze from beds of gray shales, probably them- 
selves formerly marshes. Below the saliferous shales, 
and resting on the permo-carboniferous rocks, are re- 
markable beds of pure rock salt, varying in thickness 
from a few inches to several hundred feet. Their con- 
tents seem to have been protected by strata locally 
known as “red beds,” but which, being barren of fos- 
sils, the geologists have hesitated to classify. In Bul- 
letin 57 of the United States Geological Survey, Prof. 
Hay gives his reasons for regarding them as triassic. 
Above the salt and below the red beds are non-saline 
shales. The region in southern-central Kansas over- 
lying the beds of rock salt is about 130 miles in diame- 
ter, extending from Kanopolis to the Indian Territory. 
At Kingman, and perhaps elsewhere, shafts are sunk 
from which the solid rock salt is obtained that has 
found aready market; but exact statistics are not 
at hand. 

Aside from the mines, and from the solar works at 
Solomon, that have existed for a quarter of a century, 
there are about twenty salt plants in the Kansas field. 
As fourteen of these are owned by the three com- 
panies operating at Hutchinson, I decided to visit that 
place in order to inspect their methods and results. 
The city itself is highly attractive. It was laid out in 
1871 by Mr. C. C. Hutchinson, whose name it bears. 
It has gained celebrity from its packing house, and is 
also a commercial center for a wide region. Like other 
Western cities it has suffered from overbooming, but is 
now recovering from the consequent reaction. It has 
an actual population of about 10,000, and is steadily 
growing. 

The vein of salt was discovered here in 1887, and the 

* See 6th and 7th Reports State Board of Agriculture, on the “ Geology 
of Kansas Salt.” 
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first block was worked for two years by a New York 
firm that afterward sold out to the parties now operat- 
ing on a far larger scale. Some 400 men, besides a few 
women and girls, are now employed in the various 
plants. The wells are driven in triple tubes. The 
outer, or jacket, tube goes down 80 feet through the 
soil and gravel to the red rock, its object being to ex- 
elude all surface water. The other tubes go down 775 
feet, completely through the red rock and thesalt bed, 
which is here 300 feet thick. Through the inner tube 
fresh water is forced, which is driven up again to the 
surface through the middle tubing, charged with a so- 
lution of salt. This is at first quite weak. The custom 
is to pump for only half an hour to begin with, and to 
increase the time as the subterranean reservoir is en- 
larged by solution. It takes a month for a well to get 
into thorough working order, ¢. e., forthe reservoir be- 
low to become sufficiently large to hold brine enough 
to fill a receiving tank. The aim is to obtain asaturated 
solution, having a strength of from 97 to 100 degrees 
by the salometer. When by too rapid pumping it gets 
down to 80 degrees, the brine is too weak for profitable 
working, and the well rests till it gathers strength 
again. The life of a well is usually three years ; the 
cause of failure being the breaking of the pipes by the 
overlying shale. It is cheaper to drive a new well 
than to repair the old one. The brine, having stood in 
the receiving tanks 24 hours, is run into pans for boil- 
ing down. These pans are 26 feet wide, 115 feet long, 
and 14 inches deep ; and are fired at the end of the pan 
into three large arches. Each pan consumes from 10 to 
15 tons of coal daily, and yields from 100 to 125 barrels 
of salt. The pans are “raked for dripping” every two 
hours. The salt is then wheeled into the store room, 
where for thirty days it is allowed to drain through a 
perforated floor ; after which it is regdy for packing 
and transportation. According to Messrs. Mulkey and 
Vincent, to whom I am indebted for attentions, the 
output from ali the Hutchinson plants is about 700,000 
barrels annually. The entire output from the State is 
about 1,250,000, which supplies the present demand in 
the territory reached ; but it could readily be increased 
to 2,000,000 annual output if necessary. It should be 
added that the Hutchinson Salt Company has one of 
the largest and mbst complete dairy and table salt re- 
fineries west of New York, supplying the creamery 
trade of Iowa, Missouri, Nebraska, and Kansas, en- 
tirely displacing imported brands in those States. We 
regret not being able to furnish other than approximate 
estimates, but they seem to be ail that can be had at 
present. It is but fair to this new and growing indus- 
try to say that, in the opinion of the State geologist, 
the actual aggregate of products exceeds the figures 
now given. He recommends that a State salt inspector 
should be appointed, by whose authority more com- 
plete returns may be obtained. 
a oe So ee 
Turrets of the Monitor Monterey. 

The building of these turrets, recently completed at 
Bethlehem, Pa., marks the attainment in this country 
of a high state of excellence in the most difficult class 
of work required for the modern battle ship. The tur 
rets are made of five armor plates each, every plate 
so curved that when the five plates are set together 
they form a perfect circle. One of the turrets is com- 
posed of plates 1114 inches thick and 4 feet 6 inches wide, 
or so high when set on edge. The other turret is heavier, 
and composed of 18 inch plates, 4 feet 4 inches high. 
All the plates were forged on the big hammer and bent 
to the required curve on the hydraulic bending press, 
next to the hammer. 

The quality of each set of plates was tested by the 
process. Six plates were made for each turret, one of 
which was chosen to stand the test for the group. The 
plates were sawed and finished on the big saws and 
planers in the armor plate finishing shop. Where the 
ends of the plates touch they are joined by heavy 
steel keys. The keys are each four feet long and four 
inches square. 

On the Monterey’s decks the turrets will be pinned 
by the keys and fastened to a strong frame, to which 
they are clamped by enormous bolts, three inches in 
diameter. The 13 inch turret is fastened by 104 bolts, 
the other by 72 bolts. The 114g inch turret set 
up in a perfect circle in the machine shop is large 
enough to contain an ordinary workman's cottage. It 
is 24 feet 5 inches in diameter, or about 80 feet in cir- 
eumference. The larger is almost 29 feet in diameter, 
or over 90 feet around the outside. 
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Testing a Horse for Lameness, 

When examining a horse with a view to purchasing, 
says a contemporary, always have him led down a 
steep or stony descent at the end of a halter and with 
no whip near him. Many horses when brought out of 
the stable are excited by the presence of strangers,and 
become still more so at the sight ofa whip. A slight 
lameness may therefore be momentarily overlooked by 
the horse himself, just as a man, under strong excite- 
ment, will sometimes forget a sore foot. Leading the 
horse down a slope will show any defect in his fore- 
quarters, and running him back will develop any 


— 











weakness that may exist in his hind legs. 
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PRESTON'’S IMPROVEMENT IN STOCKINGS. 

The illustrations show a new method of making 
stockings in two sections—a leg section and a foot sec- 
tion—to be connected and disconnected, for the pur- 
pose of renewing the foot section when worn. Former 
attempt have been made in this direction by finishing 
the joining edges with a selvedge, which necessitated 
patience and care in picking up the loops, in connect- 
ing the two sections, and in the union thus made the 
se! edged or finished edges presented a comparatively 
inelastic seam at a point where elasticity was most 








PRESTON’S STOUKING-ENLARGED VIEW OF THE SECTION JOINING LOOPS. 


essential in putting on and taking off the stocking. 
In the improved method, which has been patented by 
Mr. Leonidas M. Preston, of Bonham, Texas, the join- 
ing edge of the sections is formed with loops, normally 
protruding lengthwise and having their necks tied and 
fastened by a thread, as plainly shown in the enlarged 
view, the thread being tied round each loop transverse 
to its length. > 

in the figures, 1 indicates the leg and 2 the foot 
section, 3a part of the ankle portion of the stocking 
where the sections are designed tobe connected, and 4 
the projecting loops, 
which are held from 
being drawn back into 
the knitted body of the 
stocking by being fast- 
ened at the neck, 5, of 
every loop by slip 
knots, 6, in the trans- 
verse thread, 7, suffi- 
cient slack being left in 
the latter thread at 
points between the 
loops to provide an 
equal elasticity at the 
joining edges with that 
of other portions of the 
stocking. 

The sections are de- 
signed to be connected 
by means of a needle 
and thread by the pur- 
chaser or user, the pro- 
trusion of the loops 
placing them in conve- 
nient position for this 
purpose, the union being made by the ordinary button- 
hole stiteh, and colored silk being used where it is 
desired to thus ornament the completed article. The 
union thus made is designed to afford a smooth, un- 
broken, and apparently undivided fabric. 

: oe +0 - = 

A CANADIAN paper states that great difficulty is 

found in keeping brakemen at work on the trains 





PRESTON'S STOCKING 





Scientific American. 


Concrete and Twisted Iron, as Used at the Stan- 
ford, Jr., University, Palo Alto, Cal, 

The distinctive features of the Stanford, Jr., Uni- 
versity relate not alone to the course and methods of 
training, but as well to the character of the buildings 
which have been erected. The style of architecture is 
modeled after the low, tile-roofed, adobe structures of 
the mission period. The buildings first erected were of 
hewn stone, massive, costly, and enduring. Theater 
edifices are upon the same general plan, but are also 
unique and peculiar in mode of construction. They 
are monolithic, being mould- 
ed, walls, floors, and roofs, of 
artificial stone or concrete, 
with the addition of iron rods 
as an element of supporting 
strength for the floors. 

The real problem of success- 
ful architecture clearly lies 
not so much in a choice of 
material as the proper use 
of materials common to all 
structures. Essentially t he 
same elements enter into the 
construction of all important 
edifices. The great difference 
is in the way these are han- 
died; whether the articles in 
question are used in their natural condition, or shaped 
and fitted by art, modified by preparation or manu- 
facture, to meet the taste and means of the designer. 

Buildings of stone are conceded to be the most en- 
during, and to best resist climatic changes, but they 
have been the most costly, where the granite or marble 
has to be transported from the quarry and dressed by 
hand for use in the walls. The same materials, broken 
in fragments, and again united by machinery with ce- 
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AN IMPROVED NUT LOCK. 

The nut lock shown in the annexed cut is adapted 
tor use on railroads, machinery, wooden structures, 
and fora wide variety of purposes. It has been patented 
by Mr. William P. Sweetland, M.D., of 397 Hayes 


Street, San Francisco, Cal. The lock is formed by 
means of an elastic non-metallic washer, to be placed 
upon the threaded end of each bolt. This washer may 








SWEETLAND'S NUT LOCK. 


be of rubber or any fibrous material, or felt will answer 
the purpose, each washer being saturated with a hard- 
ening preservative compound, such as white or red 
lead and oil, or litharge and oil, or for which coal tar 


ment, and utilized in the form of monolithic (single | may be used, applied at the time of making the wash- 


stone) structures of conerete, prove cheaper, and, a8| org or just before their application. 


use has demonstrated, more enduring, and resist heat 
better than natural stone. 

Such structures are not new, but have heretofore 
been too massive and imposing. There was needed 


A metallic 
washer, preferably circular in shape, is placed upon 
each bolt to rest upon the non-metallic washer, 
as shown in the small view, and upon the securing 
nut being screwed down to place, the central por- 


some device by which floors of stone need not be of ex-| tion of the elastic washer is compressed, so that its 
cessive weight. In the construction of the new museum uncompressed edges partially embrace the sides and 
building and girls’ dormitory at Palo Alto, this final| .orners of the nuts. As the preservative compound 
problem seems to have been solved by a method first | hardens in drying, the nut is locked in place with such 
introduced upon the bay of San Francisco, which in rigidness that a wrench is necessary to remove it. The 
effect utilizes the principle of the suspension bridge in washer, being elastic, also takes up any vibratory 


every separate floor beam. 


motion or jar, such as ordinarily causes the nuts to 


The floors, though formed of single slabs of artificial | work loose. 


stone, are light and graceful in design, though capable 
of supporting great weight. This requisite strength 
has been secured by means of bars of twisted iron em- 
bedded within the mass, whereby the tensile strength 
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AN IMPROVED TRUNK PROTECTOR. 
An improved protective covering or envelope for 





of the iron—firmly held in place by the surrounding | *¥™ks, portmanteaus, etc., consisting of an open net- 


concrete—supports the floor. 

The common iron floor beam ean be depended upon 
to the safe limit only of its lateral or transverse 
strength. Were it possible to use the same weight of 
iron as a suspension rod, the safe limit would be the co- 
hesive or tensile strength, which is about three times 
as great. 


work of cords, ropes, or similar material, is shown in the 
accompanying illustration, and forms the subject of a 
patent issued to Mrs. Carrie V. Thompson, of No. 38 
Ashland Place, Brooklyn, N. Y. The small outline 
diagram shows the form in which the envelope is con- 
structed, the ropes being bound together by twine, or 
In other words, a floor can be sustained by |*¢¥e4, riveted or otherwise fastened together at the 


a suspension rod one-third the weight of the lateral | intersection of the meshes. Handles, preferably of the 


beam. To break a beam by overloading, it is necessary 


same material as the network, are formed upon the 


to separate the particles forming the lower chord of ends of each of the projecting flaps by which the ends 


the beam, by tension, or to disintegrate the upper mem- 
ber by compression. 
the lower portion of the beam, it acts as a suspension 





which run through the St. Clair Tunnel, the discom- | 


fort from the accumulation of coal gas being so great 
that the men, although paid high wages, generally give 
up their places in a few days. 





PRESTON's onan LEG AND FOOT STOCKING. | tion. 


rod, and being firmly held at every point, the weight is 
distributed over the length of the bar. The iron thus 
embedded is also safe from corrosion and protected 
against fire, enduring with the concrete, which hardens 
as the years pass. 

There is yet another feature of large interest here. 
It has been demonstrated that bars of iron, twisted 
while cold, and left a while before use, have their co- 
hesive strength increased fifty percent. The one-third 
weight is thus again reduced, showing that less than 
one-fourth the weight of iron affords equivalent 
strength. 

May not this departure at least indicate somewhat 
the character of the ideal building of the future — 
History of the Bay of San Francisco. 


— Sa 





Camphoid, 

William Martindale says: It is known that iodoform 
is soluble (1 in 10) in Rubini’s solution of camphor, com- 
posed of equal parts by weight of camphor and dilute 
alcohol. This requires fixing on the part to which it is 
applied. I therefore added 1 part of pyroxylin to 40 of 
the solution, and found it dissolved readily. Applied 





guises the odor of the iodoform its solution forms a use- 
ful vehicle for applying this drug. Pyroxylin dissolves 


of the trunk are covered, and the whole is secured to the 


Incorporating the twisted bar in trunk by means of straps, ties, or clasps of any suitable 
description. The envelope preferably consists of a 





THOMPSON'S TRUNK PROTECTOR. 


to the skin this preparation dries in a few minutes and | trong, tightly made hempen cord or rope, although it 
forms an elastic opaque film, which does not wash off.|™4y be made of leather, rawhide, or similar material, 
The excess of camphor seems to volatilize, and as it dis- | OF Of small metallic chains or wire ropes. 
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A RECENT issue of the Bulletin de Musée Commer- 





readily in the simple solution of camphor, and this| ciale gives the following statistics regarding the pres- 





caments to the skin, such as carbolic acid, salicylic acid, 
resorein, iodine, chrysarobin, and ichthyol. I suggest 
the name “camphoid” for the simple pyroxylin solu- 





forms a cleanly basis for the application of many medi- ent production of aluminum : 
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AN AERIAL SHIP. 

The construction for navigating the air represented 
in the illustration is designed to be readily guided and 
controlled in its travel, irrespective of the direction of 
the wind. It has been patented by Mr. William N. 
Riddle, of Crowley, Texas. Its main body is sub- 
stantially of an upright cylindrical form, and is divided 
horizontally into two compartments, the lower one for 
freight and the operative mechanism and the upper one 
for passengers. The body is centrally pivoted at its 
upper end to a main frame piece above, the lower end 
of the body also being centrally 
pivoted in the horizontal member 
of a yoke, in which the body is sus- 
pended from the frame piece, cords 
serving as braces. A circular rack, 
controlled by a spring catch upon 
the upper end of the body, holds 
the latter stationary in any required 
position in traveling around its ver- 
ticalaxis. Connected with the yoke 
and the stay cord at one side is a 
stationary rudder, and a laterally 
projecting second rudder is pivoted 
to one end of the main frame piece 
above, this rudder being capable of 
adjustment up or down, and being 
locked in position by a lever handle 
engaging a rack on the frame piece. 
Attached by cords to the latter is 
an upper gas receptacle divided in- 
to compartments, one above the 
other, united to form but a single 
buoyant chamber, but so connect- 
ed with one another by central up- 
right tubes that if one compart- 
ment collapses or bursts the others 
will hold up the ship. To propel the vessel, a horizon- 
tal shaft projects from each side, each carrying two 
upright partly circular tracks, one below and the other 
above, between which an upright propelling wheel is 
arranged to rotate upon the shaft. Each wheel is 
driven or rotated by gearing actuated by any suitable 
prime mover or motor within the body of the vessel, and 
the construction of the wheel is such that the paddles 
will have a feathering action, striking the air on their 
flat side during half of the revolution of the wheel and 
presenting their edge surface to the air during the 
other half of the wheel’s rotation. The construction is 
such that the position of the wheels may be changed to 
give their paddles a flat or edge presentation to the air 
as desired, and to move the vessel upward or downward 
when necessary, : 
it being designed la ee 
that in lowering ale ale shel = 
the ship it will pee 
not be Ynecessary = 
to permit the es- 
cape of the gas in 
the buoyant 
chamber. 

—____ 

Gold Alloys, 

Prof. Roberts- 
Austen has drawn 
attention to the 
fact that the pro- 
perties of gold are 
changed in a most 
remarkable man- 
ner by alloying it 
with small per- 
centages of other 
metals, and he 
lately exhibited a 
new series of al- 
loys of this metal 
with aluminum. 
One of these al- 
loys, containing 20 
per cent of alumi- 
num, forms an ex- 
ception to the 
usual rule that 
the melting point 
of an alloy is low- 
er than that of 
either of its con- 
stituents. This 
alloy has a fusing 
point above that 
of gold, the most 
infusible of its constituents. Curiously enough, the 
alloy with 10 per cent of aluminum follows the ordi- 
nary rule. These alloys have the most brilliant colors. 
The 20 per cent alloy is a brilliant ruby in tint, while 
those containing greater percentages of aluminum are 
purple in hue. 








It is stated that wasps’ nests often take fire, sup- 
posed to be caused by the chemical action of the wax 
upon the paper material of the nest itself, This fact 
may account for many mysterious fires, 











INGLETON'’S IMPROVED STEAM PLOW. 

The accompanying cut, which is from a photograph 
taken while the machine was in operation, represents 
the rear view of asteam plow designed and manu- 
factured by Mr. E. Ingleton, of Brantford, Caaada, an 
engineer whofhas had some 18 years’ experience in steam 
cultivation and steam drainage in England, Germany, 
and Russia, and with every known system. The ap- 
paratus is doing some excellent work, and is not only a 
working but a commercial success. As much as three 





SEE 
be made to travel light. To haul a weight behind it, 
however, under certain conditions of soil is another 
question. 

The main propelling wheels of the Ingleton engine 
are 7 feet diameter and 30 inches wide, which gives 
ample “ grip” for propelling itself over any con dition 
of land, while, owing to the width of the frame con 
taining the plows (thirty-three feet), the engine moves 
forward at the rate of about half a mile per hour only, 
or one-sixth of the speed required by direct haulage, 
with a corresponding saving in power, fuel and water 





acres per hour have been plowed in a most excellent 
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RIDDLE’S AERIAL SHIP. 


manner, and the average of a day’s work may be set 
down at 20 acres, which is being done at a cost of 45 
cents per acre. 

As will fbe seen from ‘the engraving, this plow is an 
entire departure from everything yet attempted in 
steam cultivating machinery, inasmuch fas the plows 
operate across the track of and at right angles to the 
travel of the engine. By this means a serious objec- 
tion has been overcome. In nearly all the attempts 
of steam plowing made on this continent, the system 
of direct haulage by traction engines has been adopt- 
ed. It may be stated, however, that so long as the 
propelling wheels of a traction engine have to depend 
upon the loose and ever-changing surface of the soil 
for a sufficient “ grip ” to haul a gang of plows, so long 





INGLETON’S IMPROVED STEAM PLOW. 


will all attempts in that direction prove unsatisfactory. 
It is admitted that in dry summer weather, when the 
land is hard and traveling good, a traction engine will 
haul quite a large gang of plows ; but it is different 
with anything in the nature of a steam plow. 

In the Ingleton system the resistance of the plows is 
against the side of the engine, and does not, therefore, 
hinder the forward move of the latter. This is the 
secret ‘of its successful working; for, no matter what 
the condition of the land, so long as it is fit for plow- 
ing, a good traction engine, with suitable wheels, may 





and wear and tear. Besides these 
advantages, it must not be forgotten 
that, owing to this saving of power 
in propelling the engine, a smaller 
engine will suffice to do the same 
amount of work than when hauling 
direct, for there will be found some 
conditions of land that it would 
take as much power to propel the 
engine over at the rate of three mile 

per hour as it would require to haul 
a gang of plows. 

In the Ingleton system the plows 
travel through the soil eight times 
faster than the engine, 7. e., while 
the engine is traveling half a mile 
in one direction, -the plows are 
moving at the rate of four miles per 
hour at right angles thereto, giving 
a maximum of work done to a mini- 
mum movement of engine. 

The width of the plow frame may 
be doubled if necessary ; in fact, it 
is recommended for large opera- 
tions. This will further the advan- 
tages of thissystem. There is practi- 
cally no fixed limit to the width of the plow frame, as 
each plow is mounted upon a small carriage, with four 
flanged wheels traveling on rails, and is independ- 
ent to rise or fall, so as to follow all uneven surfaces of 
the land. By means of a lever placed within reach of 
the fireman, the main frame can be raised, and all 
plows taken clear of the land, with the power of the 
engine, and without stopping the machinery. The 
plows are fitted with an automatic apparatus for rais- 
ing them clear of stones or roots, thus saving ali dam- 
age from this source. 

The main frame can be jfitted with a seeder box, and 
Ingleton’s patent harrow, so that the three operations 
lof plowing, seeding and harrowing can be carried on 
j;at one time. The time is at hand when a good steam 
plow is required. 
It is surprising 
how little has 
been done in this 
direction, when 
we take into ac 
count the elabor- 
ate steam thrash- 
ing machina 
which only deals 
with two or three 
tons weight per 
acre, while to plow 
an acre of land six 
one 





inches deep 
thousand tons 
have to be stirred, 
and that in a very 
short space of 
time. 


oo 


Bridge 
York, 


A Great 
for New 
Modified 
have been prepar- 
ed by T. C. Clarke 
for the North 
River bridge, pro- 
posed by the New 
York and New 
Jersey Bridge 
Yompany. The 
original plans pro- 
vided for a center 
pier in the river, 
but this has been 
abandoned. The 
present design 
provides for a 
combined  canti- 


lever and suspension bridge. The river span will be 
3,200 feet. The New Jersey end of the bridge will be 
at Miles Avenue, the New York City end at a point 
between the lines of Seventieth and Seventy-first 
Streets. A viaduct 100 feet wide, with four main 
tracks and three lines of sidings, will run through pri- 
vate property to a point between Eleventh and Tweifth 
Avenues, thence to a point above Thirty-cighth and 
Thirty-ninth Streets. A large union station will be 
built on the blocks between Thirty-seventh and Thirty- 
ninth Streets, Eighth Avenue and Broadway. 


plans 
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Progress ef Hippophagy. 

Contrary to what is commonly supposed, a very 
respectable number of French men and women have 
for along time been eating a large quantity of horse 
meat, because this food agrees with their stomach as 
well as their purse. 

In our day, the consumers of solipeds have so in- 
creased that in many places, it appears, horse meat is 
sold at a much higher price than it was fifteen or 
twenty years ago, without, however, having reached 
such a figure as in Denmark for a few years past, and 
recently in Germany. In France, hippophagy, while 
remaining within reach of modest purses, has made 
surprising progress. In several localities ordinary 
butchery has been seriously affected by the competi- 
tion of this new trade. For example, at Toulouse, the 
city of France in which the largest number of horses 
are consumed proportionally to the number of inhabi- 
tants, the butchery syndicate has formed itself into a 
sort of committee against the sale of horse meat. 

At Paris, the first horse butchery was opened on the 
9th of July, 1866. The number of solipeds slaughtered 
from that epoch up to the 3ist of December of the 
same year was only 902. It rose to 2,758 in 1869, to 
65,000 during the siege and the commune, to 5,732 in 
1872, and to 10,619 in 1877. The horse butcheries num- 
bered 48 on the ist of January, 1874, and 132 on the 
ist of January, 1889. At present, the price of horse 
meat is nearty half that of beef for corresponding cuts. 
Thus a« fillet of beef is sold at 24¢ francs per 500) 
grammes, and a fillet of horse meat at 144 frances. The 
inferior cuts, which are from 40 to 60 centimes for beef, 
are from 20 to 30 for those of horse meat. The solipeds 
seized after being slaughtered, as unfit for consump- 
tion, numbered 3,583 from 1868 to 1884, that is to say 
for 208,587 consumed in 17 years; 304 in 1886, for 18,435 
consumed : and 245 in 1887, for 16,446 consume. 

At Lyons, Bordeaux, Orleans, and Troyes and other 
cities the output of the horse butcheries is enormous. | 

According to Prof. Thomassen, of the Veterinary 
School of Utrecht, hippophagy is in great favor at 
Rotterdam. Horse meat is used there as human food 
to an extent that is unknown in Denmark, Sweden, 
and Switzerland, as well as in several parts of Italy, 
such as Lombardy, Piedmont, Venetia, etc. 

It is extensively used in Milan, while it is scorned in 
Turin. In the latter city, only 55 horses were slaugh- 
tered at the abattoir in 1888. The flesh of all of these 
animals was used exclusively for feeding the animals 
of amenagerie. Mr. Manuel Prieto regrets that hippo- 
phagy is not adopted in Spain, where it would benefit 
numerous poor laborers, to whom ordinary meat is an 
article of luxury on account of its high price. 

The Annual Agricultural Statistics published by the 
Minister of Agriculture give the number of horses, 
asses, and mules slaughtered for human food at Paris 
and in the suburbs.—La Nature. 

_— 2+ oe ————~- 
Improved Propulsion and Ship Design. 

Professor J. Harvard Biles, of Glasgow University, 
addressed the members of the Rutland Place (Glasgow) 
Marine Institute recently on *‘ The Effect on Ship De- 
sign of Improvement in Means of Propulsion.” Pro- 
fessor Biles, in the course of his lecture, compared the 
old time propulsion by manual power with the meth- 
ods in vogue at the present time. One man, he said, 
on board a modern steamer with all the latest appli- 
ances at command, could produce fifteen hundred 
times as much work as was possible when the power 
was applied direct. After describing the changes which 
had been effected in means of propulsion, and pointing 
ont their effect upon ship design, the lecturer pro- 
ceeded to consider the possibility of propelling ships 
by lighter machinery and boilers of the tubular type, 
whose weight would be one-fifth less than ‘at pres- 
ent, and in which oil would replace coal as fuel. Even 
with such improvements, however, it would take a vessel 
1,000 feet in length and 109 feet beam, with engines of 
100,000 to 120,000 indicated horse power, to cross from 
Queenstown to New York in four days. But remem- 
bering that in the last fifteen years the propelling 
power of steamers had been multiplied by six, and that 
in the present day 30,000 horse power was not unknown, 
it was not unreasonable to assume that in the next 
fifteen years the maximum horse power would be 
quadrupled. 

oo 
The Magnetic Properties of Oxygen. 

Commenting on Professor Dewar’s recent experi- 
mental verification of the magnetic properties possessed 
by liquid oxygen, M. Guillaume points out, in L’ Indus- 
trie Klectrique, that if we accept the values found by 
Edmond Becquerel for the magnetic constant of oxy- 
gen, it ought, when in the liquid state, and in a field 
of medium strength, to possess a magnetic moment 
per cubie centimeter one-third that of iron, and a mag- 
netic moment per gramme twice as great as that of 
iron ; so that the strange conclusion is forced upon us 
that oxygen is the most magnetic of substances. M. 
Guillaume also points ont that liquid oxygen might be 
made to give a faithful and delicate representation of 
the distribution of the lines of force in a magnetic 


A BED SPRING AND SUPPORT. 

The simple and inexpensive device shown in the 
illustration is adapted for attachment to any ordinary 
bedstead rail to support the slats and form a cheap, 
simple and easy spring bed. It has been patented by 

Mr. Wilbur L. Gillette, 

C of Yalesville, Conn. The 

base or support of the 

spring consists of a 
bracket, A, the wall 
plate of which rests 
against and is secured 
to the inner side of the 
rail, or the bracket may 
be secured in the 
notches where the slats 
are usually inserted. 
The main bracket arm, 
B, has a hole at its outer 
end and a notch at its 
inner end in which the 

GILLETTE'S BED SPRING. bed spring wire is se- 

cured, the upper free 
end of the spring being doubled to form a keeper, C, 
shaped to easily receive a slat of the bed. 


NOVEL TOYS, 

The elasticity of torsion and tension, the storage of 
energy, centrifugal force, momentum and friction, are 
all concerned in the movement of the simple toy illus- 
trated in Fig. 1, and yet, perhaps, not one in a thou- 
sand of the people who see the toy realizes the com- 
posite nature of its action. Barring the well known 
return ball, nothing can be simpler than this toy, 
which consists of two wooden balls of the same diame- 
ter connected by a slender elastic rubber band at- 
tached by staples, as shown in the lower figure. 

To prepare the toy for operation, it is only necessary 
to twist the rubber band by holding one of the balls 
in the hand and rolling the other round in a circular 
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Fig. 1—GYRATING BALLS, 


path upon the floor by giving to the hand a gyratory 
motion. As soon as the band is twisted, the free ball 
is grasped in the hand, then both are released at once. 

The untwisting of the rubber band causes the balls 
to roll in opposite directions in a circular path, and 
centrifugal force causes the balls to fly outwardly. By 
virtue of the acquired momentum, the balls continue 
to rotate after the rubber band is untwisted, so that 
the band is again twisted, but in the opposite direc- 
tion. As soon as the resistance of the band overcomes 
the momentum of the balls, the rotation ceases for an 
instant, when the band again untwisting revolves the 
balls in the opposite direction, and the operation is re- 
peated until the stored energy is exhausted. 

In Fig. 2 is illustrated another ball in which the 
center of gravity is located near the periphery. The 
ball, which is hollow, is made of paper. To the inner 
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surface of the wall of the ball is attached a weight 
which is secured in place by a piece of cloth glued over it. 
When this ball is thrown through the air with a whirl- 
ing motion, it describes a curve like that indicated in 
dotted lines in the upper part of the engraving, so that 
it is difficult, if not impossible, to catch it. When the 
ball is rolled on a plane surface, it does not take a 
straightforward course, as would be expected from a 
well-balanced ball, but its course is very erratic, 
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Bovines vs. Equines. 

The differences anatomically and physiologically 
between the cattle tribe (Bos) and the horse family 
(Equus) is an interesting study. In parallel tables, as 
given in the Maryland Farmer, these can be seen at a 


glance : 





CATTLE. . HORSES. 
Have two toes, Have one toe, 
Horned. Without horns. 
Have no mane. Have flowing mane. 
Long hair in a taft at end of tail. Tail covered with long hair. 


Pawing with fore feet denotes | Pawing with fore feet denotes hun- 


anger, ger. 
Seize forage with the tongue. Gather food with the lips, 
Lips slightly movable. Lips very movable, 
Have no upper incisor teeth. Have npper and lower incisors, 
Lie down fore parts first. Lie down hind parts first. 
Rise on hind jegs first. Rise on fore legs first. 


Short mouth. No space between | Mouth long. Space between front 
incisor and molar teeth. and back teeth. 


Four stomachs, One stomach. 

They chew the cud. Do not chew the cud. 
Intestines sma]]—120 feet long. Intestines largo—60 feet long. 
Have gall bladder, Have no gall bladeer, 

May vomit. Do not vomit, 


May breathe through the mouth. Don’t breathe through the mouth, 
Mouth generally open when wea-|Tlouth never open from exhaus. 


tled. tion, 
Defense by goring. Defense by kicking. 
Bellow or moo. Neigh or whinny. 
Do not sweat. Perspire easily. 
Have dewlap. Have no dewlap. 


Hard, oval warts insidc hind legs, 
Use the teeth in fighting. 

Retract the ears when angry, 
Soft, smooth tongue, 

Long, narrow head, 

Erect, narrow ears, 


No warts on inside of hind legs. 
Never use teeth in fighting, 

Deo not retract the ears, 

Very rough tongue. 

Short, broad head. 

Wide, drooping ears. 





Limbs formed for strength. Limbs formed for speed. 

Live twelve or eighteen years, Live thirty or forty years, 

Do not roll in the duet. Do roll in dust, 

Sleep with both ears alike, Sleep with one ear forward, 

Lie down to sleep. Often sleep standing. 

Eat and lie down to ruminate, Never ruminate. Eat little and 
often, 

Shoulders straight. Shoulders sloping. 


————— 
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The Iron Industries thinks men who attend to the 
lubrication of moving machinery ought to make a 
study of the action of various oils upon metals more 
than they do. Recent experiments show the follow- 
ing interesting results: Iron is least affected by seal 
oil and most by tallow oil. Lead is least affected by 
olive oil and most by whale oil; whale, lard and sperm 
oils act to very near the same exten* on lead. Brass is 
not affected by rape oil, least by seal oil, and most by 
olive oil. Tin is not affected by rape oil, least by olive 
oil and most by cotton seed oil. Zinc seems not to be 
acted upon by mineral lubricating oils, least by lard 
oil and most by sperm oil. Copper is not affocted by 
mineral lubricating oils, least !>y lard oil and most by 
tallow oil. Mineral lubricating oil has no action on 
zine and copper, and acts the least on * rass and most 
on lead. Olive oil acts least on tin and most on copper. 
Rape oil has no action on brass anc tin, acts leact on 
iron and most on copper. Tallow oil act: leas’ on 
tin and most on copper. Lard oil acts least on zinc 
and most on copper. Cotton seed oil acts least on lead 
and most on tin. Sperm oil cts least on brass and 
most on zinc. Whale oil has no action on tin and acts 
least on brass and most on lead. Seal oil acts least on 
brass and most on copper. From these results it will 
be seen that mineral lubricating oil has, on the whole, 
the least action on the metals employed in the experi- 
ment, and sperm oil the most. For lubricating the 
journals of heavy machinery, either rape oil or sperm 
oil is the best to use in mixture with mineral oil as 
they have the least effect on brass and iron, which two 
metals generally constitute the bearing surfaces of an 
engine. Tallow oil should be used as little as possible, 
as it has a bad effect on iron. 


— > 





in 
> 


The Transformations of the Digger Wasps. 

Ata recent meeting of the Entomological Society, of 
Washington, Professor Riley gave a detailed descrip- 
tion of the larva of our larger digger wasp (Sphecius 
speciosus), and drew attention to a remarkable pecu- 
liarity of the cocoon of this insect. This peculiarity 
consists in the presence of certain very anomalous 
pores which occur about the center of the cocoon and 
extend nearly around it. These, Professor Riley stated, 
must be intended for some special purpose, and prob- 
ably for ventilation or respiration. 
The occurrence of these pores, he stated, brings up 
the interesting question of the need of ventilation 
in the cocoons of hibernating insects, and he be- 
lieved, in general, that in proportion to the impervi- 
ousness of the cocoon to air, some provision for its 
admission would be found. 


ewer 


Ticking of the Death Watch, 
Mr. C. J. Gahan, at the meeting of the Entomologi- 
cal Society, of London, for December 2, 1891, exhibited 
specimens of the common book louse (Atropos pulsato- 
rius Fabr.), which he had heard making a ticking 
noise similar to that made by the “ death watch” (Ano- 
bium). We put this on record as corroborative evi- 
dence of the power of making such noises possessed by 














field, the liquid being heaped up in the strong places. 


as indicated in dotted lines in the lower part of the 
figure. 


atropos, which many have felt doubtful of on account 
of its minute size and soft body covering. 
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The Aurora, 
To the Editor of the Scientific American: 

There was a bright aurora on the night of Saturday, 
April 2. This display is of special interest, because it 
is the sixth successive recurrence at the precise inter- 
val of twenty-seven days, the dates being as follows: 
December 9, January 5, February 2, February 29, 
Mareh 27, and April 23. This period corresponds to the 
time of a revolution of the sun as viewed from the 
earth, or, in other words, a synodic revolution. Upon 
each of these dates, also, there was at the sun’s eastern 
limb a disturbed area located south of the equator 
appearing by rotation. In like manner a record now 
before me shows that disturbed areas in the sun’s 
northern hemisphere are attended by the appearance 
of the aurora when coming into view by rotation, but 
that this is the case in the autumn months instead of 
in the spring. Now, in the autumn the north pole of 
the sun is inclined toward the earth and in the spring 
the south pole is thus inclined, and the sun spots are 
invariably located within the limits of a narrow belt on 
each side of the sun’s equator and at comparatively a 
short distance from it. Thus it appears that, in order 
that a solar disturbance may have its full effect upon 
the magnetism of the earth and produce an aurora, it 
must be ina particular location, namely, at the eastern 
limb, and as near as possible to the plane of the earth’s 
orbit. M. A. VEEDER. 

Lyons, N. Y. 

0 
Patent Office Examinations, 
To the Editor of the Scientific American: 

Referring to your suggestions under the head of “* A 
Proposed Congressional Resolution Relating to Pat- 
ents,” v. 66, p. 256, I would suggest that, as it does not 
appear tome that “ examinations may readily be made 
by any skilled person ” outside of Washington, or even 
of the cxamining force of the Patent Office, it being 
difficult to make exhaustive examinations even inside 
of the office, it would not be well to dispense with 
official examinations ; but that the injury to the public 
resulting from delays in deciding interferences would 
be obviated by a law providing that, when interfering 
applications were ready for issue, a patent for the in- 
vention involved should be deposited in court, to date 
from day of deposit, and the rival claimants should 
prosecutc their claims in court, asin the case of dis- 
pute over the ownership of money paid for condemned 
land or any other property deposited in court. The 
interests of the contestants would then be in the direc- 
tion of a speedy settlement, while the public could not 
in any event be made to suffer by delays. 

B. PICKMAN MANN. 

1918 Sunderland Place, Washington, D. C., 

April 23, 1892. 

{Our correspondent thinks it would be wise, in the 
case of interfering applications for patents, to issue the 
paten’; and have the question of priority settled by 
the court. In this we agree with our correspondent. 
Our suggestion goes a step further. We proposed the 
issue of patents to all applicants, leaving the question 
of novelty and validity to be settled by the courts, and 
removing it altogether from the Patent Office. If it is 
desirable to do this in interfering applications, it is 
oqually so for all applications.—Editor ScrenTriFic 
AMERICAN. } 











The Fair to be Dedicated October 12. 

A Congressional investigating committee visited 
Chicago the first week in April, and it is said its mem- 
bers wero astonished to see the vast amount that has 
been done during the last few months. All but three 
or four of the fifteen largest buildings are under roof, 
and evon the vast manufactures building, which cov- 
ers over thirty acres of ground, is rapidly advancing 
toward completion. The much discussed subject of 
the nature of the dedicatory ceremonies next October 
has at last been settlod, and the general features of the 
ceremonies, as now docided upon, are as follows : 

On October 12 there will be a national salute, and, in 
the early part of the forenoon, the troops, both of the 
regular army and the national guard, will be assembled 
under the command of Gen. Nelson A. Miles, U. 8. A., 
and will be reviewod by the President of the United 
States at 11A.M. Immediately after the review the 
ceremonies proper will be held in the great manufac- 
turers’ building. They will consist of (1) a march for 
the orchestra, composed especially for the occasion by 
John K. Payne ; (2) a prayer by the Methodist Bishop, 
Charles H. Fowler, of California: (3) presentation by 
the chief of construction, Mr. Burnham, of the master 
artists of the exposition and their completed work; (4) 
report by the director-general of the exposition, Col. 
‘eorge R. Davis; (5) presentation of the buildings to 
the president of the national commission by the presi- 
dent of the local directory ; (6) vocal chorus, “The 
Heavens Are Telling,” Haydn ; (7) presentation of the 
buildings to the President of the United States by the 
president of the national commission ; (8) march and 
chorus from “The Ruins of Athens,” Beethoven ; (9) 





dedication of the buildings by the President of the 
United States; (10) hallelujah chorus from “The 
Messiah,” Handel ; (11) dedicatory oration, by Hon. W. 
C. P. Breckinridge of Kentucky ; (12) dedicatory ode, 
words by Miss Harriet Monroe, music by Prof. Chad- 
wick ; (18) “The Star Spangled Banner,” and “ Amer- 
ica,” with grand chorus and full orchestral accompani- 
ment ; (14) national salute. [n the evening there will 
be a magnificent display of fireworks, and the grand 
allegoric parade, the “‘ Procession of the Centuries.” 
The next day, October 13, will be devoted to receptions, 
military maneuvers and a grand dress parade of all 
the troops, with more pyrotechnics and a repetition of 
the allegoric ‘* Procession of the Centuries.” The fore- 
going programme has been approved by the national 
commission and concurred in by the local directors. 
Director-General Davis will be master of ceremonies, 
and Gen. Miles chief marshal. Seats in the manufac- 
tures building will be provided for all invited guests. 
No admission {fee will be charged to the grounds on 
October 12, the first day of the ceremonies, until 5 
P. M., after which, and during the next day, fees will 


be charged. 


Collecting and KRecovering Waste Rubber. 
BY I. A. SHERMAN. 

The business of securing waste rubber and recover- 
ing it obtained its impetus soon after the expiration of 
the Goodyear patents. Before that time the scrap, 
particularly that which was vulcanized, had been 
burned under fhe boilers or thrown away. The old 
Haywaru company made a road through a swamp of 
heel trimmings and other vulcanized scrap. A quantity 
which would now be worth many hundreds of thou- 
sands of dollars has been dumped over the docks or 
buried in the ground to get it out of the way. As the 
manufacture of rubber increased in importance, and 
natural competition became more severe, the price of 
erude rubber constantly appreciated. The inventive 
faculty of the manufacturer was exercised, therefore, to 
find various ingredients and adulterants that would 
make the goods cheaper. Of all the materials used in 
rubber compounding, none was found to be as effective 
as recovered rubber, and this for the simple reason that 
when carefully prepared it is rubber. There are those 
who think, in buying rubber goods, that any percent- 
age of “shoddy” in the compound is a disadvantage. 
If these people were aware that mould work of the 
lower grades is often made of shoddy with no addition 
of pure rubber, they wouldjperhaps awaken to the fact 
that a certain percentage of this same shoddy would 
be far better in good goods than would an equal or 
perhaps larger amount of whiting or lampblack. It is 
true, however, that while the amalgamation of waste 
rubber with pure gum is an advantage, it can reach a 
point where it becomes a positive injury to the goods 
and to the trade, and a permanent source of annoyance 
for both manufacturer and retailer. ‘ 

The purchaser of a pair of rubber shoes apparently 
can see little difference between that which costs twen- 
ty-five cents and that which may cost $1.25 a pair, and 
the most eloquent salesman finds it difficult to point 
out the difference. On the other hand, if goods were 
made entirely of pure gum, they would be too elastic 
and would draw the feet, besides being so costly that 
the ordinary consumer could not afford them. Itis by 
the most careful working of waste with “live” material 
that the best goods are obtained at a price that any 
one can reach. The abuse comes in when the maker, 
forced by competition, allows his cupidity or embarrass- 
ment to obtain the better of his judgment and to so 
load the goods with shoddy that they have little or no 
wear. The career of the rubber car spring business is 
a good illustration of this sort of folly. It is acknow- 
ledged that there is no better material in the world for 
car springs than rubber, and to-day the railroads would 
be using little else had the manufacturers kept up the 
quality of the goods. In an evil hour, however, they 
began to cut prices, and to do this without loss they 
were forced to lower the quality of the goods. This 
was kept up until the railroad men became disgusted, 
and, as a whole, gave uptherubber spring. To-day its 
use is chiefly among electric men, and those who made 
a specialty of rubber car springs have turned their at- 
tention to other sp. cialties. 

Waste rubber is gathered in all sections of this coun- 
try and also in Europe, although more is gathered in 
the United States than abroad. This is perhaps be- 
cause the people in this country are far better shod than 
those in other countries. The familiar Italian in New 
York City, with hook and bag, who prowls around the 
morning ash barrel, is the pioneer in this collection of 
bits of waste rubber. He selects the old shoes and oc- 
casional water bottles, and sometimes a rubber water- 
proof, and takes them all to a junk dealer, who in turn 
delivers them to the dealers of higher degree. Many of 
the rubber mills also have quantities of vulcanized 
scrap that they sell to those who make the business of 
grinding and recovering. The wholesaler of rubber 
scrap classifies his goods as follows: Pure, two quali- 
ties of white, boots and shoes, springs, packing, hose, 
red rubber, and unvuleanized rubber. Of the scrap 








that is thus gathered by far a large proportion of it is 
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| oa boots and shoes. These are sorted roughly, put ap 
in bales, and shipped to the companies who make a 
business of reclaiming. 

Briefly described, the process of reclaiming old rub- 
ber boots and shoes is as follows: By the mechanical 
process the boots and shoes are thrown into a machine 
known as a “ cracker,” and are roughly torn to pieces, 
the workman picking out any pieces of brass that he 
may see. From this they go to a grinding mili with a 
very decided friction motion which grinds the product 
toa fine powder. It is then passed through an air 
blast to remove the fiber, and the black powder is then 
run over a machine fitted with a series of magnets, 
which removes the iron. It has been found that grind- 
ing waste rubber in water greatly increases its life, 
which opens up a field for interesting experiment on 
the part of rubber men. The black powder is next put 
in iron pans, run into a vulcanizer and exposed to 
live steam for a number of hours at a temperature vary- 
ing from 400° to 600° F. The steam heat volatilizes the 
sulphur, whence the term “ devulcanization.” When 
the shoddy is taken out of the vuleanizer it may be put 
on a grinder, when it will readily form in sheets, and 
has very much the appearance of compeunded stock 
that is unvuleanized. A more modern process and one 
that gives excellent results is what is known as the acid 
process. In this, instead of removing fibor by the air 
blast, it is destroyed by a weak acid solution in which 
the shoddy is boiled. Of course, for various kinds of 
rubber work there would be other shoddies than the 
boot and shoe shoddy ; for example, hard rubber saw- 
dust and turnings are used largely in hard rubber work, 
and pure gum is often ground toa fine powder and 
used in stock that is to be very springy. Pure rubber, 
however, cannot be easily devuleanized. There are 
also those who make a business of purchasing the un 
vulcanized scrap from rubber clothing manufacturers, 
soaking the cloth in benzine, peeling off the rubber, 
and selling it back to the manufacturers, 

The business of gathering shoddy is a large one, and 
the transactions involve contracts of two and three 
hundred tons a season for a single manufacturer. Ship- 
ments are often made as large as fifty and sixty tons at 
a time. It will hardly be just to say that all rubber 
manufacturers use shoddy, forthey donot. There are, 
however, few lines of goods in which recovered rubber 
cannot be used, and that, too, with a certain advantage. 
In no line of business is there more system than in the 
recovered rubber business. Practically the waste out 
of an ash barrel is as free as the water in the river. At 
the same time it costs even to collect it. After the 
rough work of gathering is over the steps in: manufac- 
turing are most carefully planned, and until it reaches 
the factory where it is to be used there is no chance for 
exorbitant profit in any of the processes of manufac- 
ture. So close is the competition that oftentimes the 
rate of freight will spoil the trade of certain factories. 
Taken as a whole, the business is a peculiar and not 
particularly pleasant but exceedingly important one.— 


Rubber World. 
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Friction of Lubricated Bearings. 

At the meeting of the Leeds Association of Engineers 
on February 25, Mr. J. H. Wicksteed read a paper on 
the “ Friction of Lubricated Bearings,” founded on the 
researches of the Institute of Mechanical Engineers. 
After describing the apparatus used, the author began 
the discussion of the results arrived at, which he stated 
confirmed the deductions drawn from ordinary prac- 
tice. With careful lubrication steel shafts running in 
gun metal bearings at from 50 to 300 revolutions per 
minute would seize with the below mentioned loads: 
Collar bearings, 100 pounds per square inch ; footstep 
bearings, 200 pounds per square inch ; cylindrical bear- 
ings, at 600 pounds per square inch ; while a pin work- 
ing intermittently will stand about ten times the above 
pressure without seizing. In all the experiments the 
surface was taken as being the diameter by the length. 
The lecturer pointed out that in the friction of solids, 
the friction is directly proportionate to the load, while 
with lijuid friction, é. ¢., with a perfect lubrication 
where a, film of liquid intervenes between the metallic 
surfaces, the friction is independent of load. The ex- 
periments showed that in a bearing with the load ap- 
plied above, as in rolling stock, there was an upward 
pressure of more than 500 pounds, a hole being bored 
in the crown of the journal, and a pressure gauge in- 
serted showing as much as 600 pounds pressure per 
square inch in a bearing 4 inches in diameter by 6 inches 
long. Thus a total pressure of upward of 6 tons was 
supported by fluid pressure of the iubricant, which 
pressure did not fall appreciably for half an hour after 
the experiments.ceased. This film of oil would not ex- 
“eed one ten-thousandth of an inch in thickness. 
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Pror. CHANDLER, of Harvard, has suggested that 
the variable star Algol—alpha Persei—owes its vari- 
ableness to the fact that, together with a dark satel. 
lite, it revolves round a third and central body, which 
is also dark, in one hundred and thirty years. The 
orbit of the shining star Mr. Chandler caiculates to be 
two thousand five hundred times as large as that of 
the satellite. 


= 





































294 Scientific American. 





—————————— 


THE NAVAL GUN FACTORY, WASHINGTON. How to Get Bid of Houschold Pests. 

Continued from first page.) In a lecture before the Lowell Institute Prof. Riley 

turn in twenty-five calibers. The number of grooves | discussed the ever timely subject of household pests. 
for the various classes is four times the caliber of the| The treatment of the subject was practical, and the 
gun in inches; their width for the larger guns is a little | remedies given for each particular pest are worth not- 
lese than half an inch and their depth about five one- ‘ing by the careful housewife. For certain of the com- 
hundredths of an inch. moner pests, such as the bedbug, the carpet beetle, the 
The breech is closed by a steel cylinder or breech- | clothes moth, benzine applied in a fine spray by means 
block, having a screw thread on its outer surface. The | of a hand atomizer was stated to be the best remedy, 
circumference of the block is divided into six equal | as in most cases it destroys the insect in all stages, in- 
parts, and from three of these, alternating with the | cluding the egg. In using benzine, however, care must 
others, the threads are cut away longitudinally. A/| be taken that no fire or artificial light is in the room at 
corresponding thread, similarly cut away, is made in| the same time, the vapor of benzine being highly ex- 
the prolongation of the bore, at the breech of the gun; | plosive. For cockroaches, bristle tails, or fish moths, 
and thus, when the block is pushed into its place, ajand fleas the lecturer recommended a liberal use of 
sixth of a turn to the right locks it. |pyrethrum powder, in the form of either Persian or 
The time required to make one of these modern guns, | Dalmatian powder, or buhach. Fleas, he said, are 
notwithstanding all the facilities which have been pro-| generally introduced into houses by dogs or cats, and 
vided for the work, is considerable. A 4 inch gun, | the presence of bed bugsis not always a sign of un- 
after its separate parts have been received from the | cleanliness, as they have been found under the bark of 
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connection between the two, though the same con- 
ditions which cause malaria are apt also to breed mos- 
quitoes. In the case of elephantiasis, however, a dis- 
ease prevalent in tropical countries, and due to a min- 
ute organism known as filaria, it has been well estab- 
lished that the filaria in its life development must needs 
pass through the mosquito as an intermediary host. 
—Boston Advertiser. 
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The Composition of Kesin Oil. 

Mr. F. H. Leeds finds that resin oil of the first dis 
tillation varies considerably in its composition, aecord- 
ing to the design of the stills and the consequent 
greater or less ease with which the resin can volatilize 
unchanged during distillation. The acidity of com- 
mercial samples varies from 15-24 per cent, the mole- 
cular weight of the acids being assumed to be 302. 
The acidities quoted above are those given by titrat- 
ing an alcoholic solution of the oil with caustic alkali. 
By boiling the oils with excess of caustic potash, and 





manufacturers, cannot be ‘‘assembled” in the factory | trees in the woods, and in country houses may some- 
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THE NAVAL GUN 





within less than fifty days, and 5, 6, 8, 10, 12, and 13 
inch calibers require respectively 55, 60, 105, 150, 270, 
and 860 days for their completion. The plant of the 
factory, however, permits work upon a considerable 
number of guns to be in progress at the same time, and 
its capacity for production can be quickly and greatly 
increased in an emergency. But, slow as is the process 
of gun construction, that of building ships of war is 
still slower ; so that the Washington gun factory is re- 
garded as amply able to supply our new vessels with 
their batteries as soon as they shall be ready to receive 
them. 

The 12 inch gans of the Monterey weigh 45 tons each, 
and each is 87 feet long, the firing charge being 425 
pounds of powder, with a shell weighing 850 pounds. 
The 18 inch gun weighs 60\ tons, using 550 pounds of 
powder, with a shell weighing 1,150 pounds. 
> ~>-—_— 

Cure for Smake Bite. 

The April number of the Therapeutic Gazette con- 
tains reporte of several cases of deadly snake bites 
which were cured by hypodermic injections of strych- 
nine. It seems to be almost a sovereign remedy. 
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times be traced tothis source. Keeping premises clean 
and dry was said to be in general a good preventive of 
insect pests. 

The common house fly, with its complicated mouth 
and its stereoscopic eyes with 4,000 facets, was next dis- 
cussed, and the lecturer then passed to an interesting 
account of the mosquito. The eggs of this insect are 
laid in the water, and the larva, when hatched, passes 
through several moults in the same element, the perfect 
mosquito finally breaking out from the pupal skin and 
flying away on her bloodthirsty mission. The female 
mosquito is the form which stings, the male seldom 
leaving the swamps where he dwells, and contenting 
himself with vegetable juices. In dealing with the 
mosquito as a household pest, good pyrethrum powder 
is probably the best preventive of its annoyances. 
Moistened and made into little cones, allowed; to dry, 
and then burned in a closed chamber, this powder will 
either stupefy or kill, and is one of the best means of 
freeing chambers from mosquitoes. Touching upon a 
theory advanced some years ago—that mosquitees by 
their stings inoculate the body with malarial poison— 
the lecturer stated that in his judgment there was no 
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FACTORY, WASHINGTON—AN ARMOR PLATE AFTER TESTING. 


place, a difference varying from 1-9 per cent being 
noted. Long exposure of the oil to the air produces 
little change in the percentage of acids found by direct 
titration, but leads to a marked decrease in the addi- 
tional portion that is only senonified by boiling with 
an excess of caustic alkali. It further appears, from 
the non-agreement of the volumetric and gravimetric 
determinations of saponifiable matter, that the mole- 
cular equivalent for the acids quoted above is not ac- 
curate. 


TRE Treasury Department has lately issued a circu- 
lar reciting the various articles of American production 
that may now be introduced either free of duty or 
greatly reduced duties in Brazil, Spain and colonies, 
San Domingo, Salvador, Great Britain, and Germany. 
The list is a large one and embraces many of our prin- 
cipal agricultural productions, machinery, and articles 
of manufacture. In due time these new commercial 
treaties probably will give a new impetus to our foreign 
trade. The country needs now more than ever the 
establishment of lines of fast steamers from these shores 
to the countries above named, | 





titrating back, a further consumption of alkali takes 
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THE NEW CRUISER RALEIGH. 

The cruiser Raleigh was launched at the Norfolk 
navy yard March 31, in the presence of many thousand 
spectators. Besides the great throng in the navy yard 
itself, the shores of the river were lined for a long dis- 
tance, and dozens of steamers, tugs, and yachts were 
crowded with spectators. 

We give an engraving of the launch, prepared from 
a photograph of the scene, for which we are indebted 
to Mr. J. H. Faber, photographer, Norfolk, Va. 

Naval Constructor Bowles had charge of the work. 

One cireumstance which added to the 
interest was that the Raleigh was ready so 
much in advance of her sister ship, the Cin- 
cinnati, now under construction at the 
Brooklyn navy yard. 

The signal was given at 11:36 A. M., and 
Mrs. Alfred W. Haywood, of Raleigh, N. C., 
daughter of Governor Holt, of North Caro- 
lina, standing between the Secretary of the 
Navy and Ensign Hilby P. Jones, broke the 
bottle of wine on the bow of the cruiser, 
which began to move off as easily as if 
under her own propeller. Just three- 
quarters of a minute from the time the 
bottle was broken the Raleigh was stopped 
by her anchors in midstream. Governor 
Holt and staff, the volunteer soldiery of this section, 
and many prominent people from a distance were 





yresent. 

By act of Congress, approved September 7, 1888, 
the construction of two steel cruisers of about 3,000 
tons displacement each, to cost not more than 
$1,100,000 each, exclusive of armament and any pre- 
miums that might be paid for increased speed, was 
authorized. The speed prescribed was 19 knots, with 
a premium of $50,000 foreach quarter of a knot addi- 
tional, and the same deduction for each quarter of a 
knot deficient. The act authorized the Secretary of 
the Navy to build the vessels in navy yards if unable 
to contract for them at reasonable prices. 

Proposals were advertised for, but none within the 
limit of cost fixed by Congress was received. The 
Secretary, accordingly, directed that the vessels to be 
known as cruisers Nos. 7 and 8 should be built at the 
navy yards at New York and Norfolk, respectively. 
The chief constructor gave orders to begin work on 
No. 8 on September 26, 
1889. The first keel plate 
was laid on December 19, 
1889, Since then the work 
has been carried on as ex- 
peditiously as possible 
against the difficulties of 
training a new force of 
workmen and vexatious 
delays in the delivery of 
material. In pursuance of 
the plan of naming second 
class ships after cities, the 
President decided that 
cruiser No. 8 should be 
called the Raleigh. 

The Raleigh has a length 
of 300 ft. on the load water 
line, and an extreme 
breadth of 42 ft. At her 
mean normal draught of 
18 ft. of sea water her dis- 
placement is about 38,180 
tons, the maximum 
draught then being about 
19ft. She will have two 
sets of engines working 
twin screws, and develop 
(estimated) 10,000 indicated 
horse power at full power 
with a steam pressure of 
160 pounds. This will 
drive the ship at 20 knots. 
Her coal supply at normal 
draught will be 400 tons. 
The bunkers will hold 675 
tons, and with this supply 
she can steam 1,500 miles 
at full power, or 10,506 at 
10 Knots, her most eco- 
nomical speed. BES 

The engines are of the 
triple-expansion, vertical, 
inverted, direct-acting 
type, with two low-pressure cylinders. Her cylinders 
are 36, 53, 57 and 57 in. in diameter, with a common 
stroke of 38 in. Steam is supplied by four double- 
ended boilers and two single-ended ones, to be used as 
auxiliaries. The grate surface is 597 sq. ft. and the 
heating surface 19,882. The closed ash pit system of 
forced draught will be used. The condensers have 
each 7,000 sq. ft. of cooling surface. The revolutions 
at full power will be 164. 

_The main and auxiliary engines occupy four water- 
tight compartments, and the boilers four others. The 
Watertight subdivision at the ends of the ship is very 
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complete. The protective deck is 1 in. thick on the 
flat, 2 in. at the slopes at the ends, and 2% in. on the 
slopes amidships. A cofferdam to be filled with wood- 
ite or cellulose extends around the ship in the wake of 
the water line, on the protective deck. The ship has 
poop and forecastle decks, with an open gun deck be- 
tween, and bridges extending along the top of the 
hammock berthings connecting the poop and fore- 
castle, The rig is that of a two-masted schooner, 
spreading 7,210 sq. ft. of sail. The boats are stowed 
on skid beams between the two fore-and-aft bridges. 
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THE UNITED STATES CRUISER RALEIGH. 


The main armament consists of one 6 in. breech-load- 
ing rifle mounted on the forecastle and having an are 
of train of 270 degrees from quarter to quarter, ten 
5 in. rapid-fire guns, two mounted on the poop and 


the others on the gun deck in sponsons ; those on the 
poop and the after two on the gun deck train from 
right astern to 60 degrees forward of the beam; the 


two forward ones on the gun deck train from right 
ahead to 60 degrees abaft the beam ; the others train 


armament consists of eight 6 pounder rapid-fire guns 
mounted, four over the forward and after sponsons on 


on gun deck aft (in captain’s after cabin) and two on 


tected by 4in. armor. The other sponsons have 1 in. 
armor plates. The conning tower will be 2 in. thick, 





as will the tube leading from it to the protective deck. 


‘ > SSA 


There are six above-water torpedo tubes ; fixed ones 
ahead and astern and training ones on each bow and 
quarter. The tubes are of the Howell pattern, using 
gunpowder to project the torpedo. 

The ship will be lighted by electricity, the plant 
consisting of two engines and dynamos, each with an 
output of 200 amperes at a constant potential of 80 
volts. In addition to all necessary lights for illumina- 
tion and signaling, there will be three Mangin search- 
light projectors. The lights will be arranged in sec- 
tions, on independent conductors, all controlled by a 





switchboard in the dynamo room, so arranged that 


72 degrees before and abaft the beam. The auxiliary 
forecastle and poop, two on gun deck forward and two 
on gun deck amidships ; four 1 pounders mounted, two 


bridges ; two Gatlings mounted in the tops. The for- 
ward and after 5 in. guns on the gun deck are pro- 
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either of the dynamos can be put on any or all of the 
are or incandescent circuits. 

The engine power of the Raleigh is relatively greater 
than that of any other vessel of the United States 
navy, except the Vesuvius and the torpedo boats, oc- 
curring, as it does, in conjunction with a larger battery 
power, necessitating a larger crew. The complement 
will be about 320; 24 officers, 34 marines, and a crew of 
266. The rudder is partly balanced. [ts weight is 
about 75 tons. The ordinary right and left steering 
gear is used, actuated by a powerful steam steering 
engine below the protective deck. 

It is estimated that her cost completed, 
including armament and equipment, will be 
$1,642,915. 74, 

The actual weight of the ship when 
launched was 1,140 tons. 

The Raleigh is the first vessel of the new 
navy to be built complete by the govern- 
ment, as the machinery and boilers are 
under construction and now nearly com- 
pleted at the navy yard at New York. 
+? a 
Census of the Carrier Pigeons at 

The enumeration of the carrier pigeons at 
Paris prescribed by a law of 1877 shows that 
the number of pigeons and owners is yearly 
increasing in a very sensible proportion. In 1890, the 
census gave the following figures : - 

Owners, 608; trained pigeons, 6,619; untrained, 
6,658 ; say a total of 12,277. 

In 1891, the census gave: 

Owners, 697; trained 
6,977; say a total of 13,989. 

These figures, put in comparison with those of the 
preceding year, represent an increase of 89 owners and 
1,712 pigeons. The census of carrier pigeons does not 
concern itself solely, as for horses, with the gross 
number of the birds, but is completed by a serious in- 
quiry into the subject of mortality, and the military 
situation of each owner of carrier pigeons, and into the 
direction in which his pigeons are trained, so that at 
the moment of a declaration of war, the military 
authorities, on taking possession of the cotes, may be 
able to utilize the pigeons at once. This inquiry per- 
mits also of detecting owners who are in contravention 





Paris. 


pigeons, 7,012; untrained, 
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for false declarations or for want of authorization. 
The great majority of the 
breeders are of French 
nationality. There are, 
however, a certain number 
of foreigners among them, 
say twenty-seven Reigians, 
one Russian, one Spaniard, 
one Swiss, one Austrian, 
and four Germans. 

The arrondissement of 
Paris that contains the 
largest number of owners 
of pigeons is the twentieth ; 
after this come the elev- 
enth, nineteenth and thir- 
teenth. The arrondisse- 
ment containing the small- 
est number is the third, in 
which there are but three 
owners, who possess, in ail, 








twenty-four pigeons, — Co- 
lombiers Militaires en 
Europe. 
—— 9s — 
The Sampson Well at 
Waco, Texas, 


The “Sampson” is the 
largest well in the United 
States, and has few rivals 
in the world. It is bored 
with a diameter of 10 inch- 
es to the depth of 1,850 feet 
—all the artesian wells of 
Waco finding their supply 
at from 1,825 to 1,850 feet 
deep. The ‘Sampson ” 
throws up about 1,500,000 
gallons daily of hot but 
perfectly pure and crystal- 
line water, at a temper- 
ature of 103°—-which is the 
highest temperature of 
any artesian water yet dis- 
covered—with a pressure 
of 60 Ib. to the inch. It will rise in the standpipe to the 
height of 120 feet from the ground. The supply ap- 
pears to be inexhaustible, no diminution of pressure 
having so far been felt at the other wells. Besides the 
“Sampson” there are two other standpipes, respect- 
ively 80 by 20 feet and 88 by 20 feet, which not only 
supply Waco with pure artesian water for domestic 
and manufacturing purposes, but also for hot, swim- 
ming, and other baths. More important still, indeed, 
for the future of the city, these supply it, in addition, 
with a motive power which can be applied to all kinds 


of manufacturing purposes. 
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Natural Milstery Notes. 


Scientific American. 
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senses of touch and smell. Its sense of smell is so deli- 


Cats in Egypt.—The first people known to have/cate that a wild elephant can wind an enemy at a 


domesticated cats were the ancient Egyptians, on 


distance of 1,000 yards, and the nerves of its trunk are 


whose :nonuments representations of these animals are | so sensitive that the smallest substance can be dis- 
found as early as 1600 B. ©. It is on a tomb erected | covered and picked up by its tiny proboscis. 


about 1300 B, C. that the cat first appears unmistak- 


An elephant’s palate is very delicate and the animal 


ably as a domesticated creature, being shown seated | is whimsical in selecting or rejecting morsels of food. 
beneath a chair. In ancient Egypt, the cat was an| Sir Samuel W. Baker, in his “Wild Beasts and their 
object of religious worship, and was even an inmate of | Ways,” tells an anecdote illustrative of the whims of a 
the temples. There was actually a cat goddess, named | tame elephant belonging to the police of Dhubri. 


Bubastis, who was always depicted as having a cat’s 


This elephant was fed with rice and plantains, The 


head. Behind thc temp! dedicated to her at Beni| stems of the plantains were split and cut into trans- 


Hassan, great pit. havc been found containing multi- 
tudes of mummies of cats. 

Tho eat was also regarded as an emblem of the sun, its 
eyes being supposed to vary in color with the progress 
of that luminary through the heavens. Likewise its 
eyes were believed to undergo a change each lunar 
month, and for this reason the animal was also sacred 
to the moon. 

The Mudfish (Protopterus).—Travelers in Central 
Africa, during the hot season, often follow the dry 
beds of rivers and creeks for miles to obviate the neces- 
sity of cutting their way through the heavy jungles 
which everywhere abound. Africa is well known to be 
the native land of many extraordinary things, animate 
as well as inanimate. This being the case, the first 
explorers paid no attention to the thousands of balls of 
hardened mud which were strewed about in profusion 
in the beds of these dried-ap streams. One day, how- 
ever, when a detachment of the Cameron expedition 
was exploring what in the wet season would have been 
a tributary of the Nile, a woodman cracked one of the 
balls and was surprised beyond measure to see a live 
fish-like animal fail out of the center of the ball and 
flounder in the sand 

This curious discovery led the explorers to make an 
investigation, whereupon every hardened ball of earth 
was found to contain a specimen of the same animal. 
These spherical mud dwellings, which, on account of 
their likeness to the cases made by several species of 
insects and worms, have been called cocoons, are per- 
forated with many small holes and lined with a mucus 
from the animal's body, the mucus keeping the dried 
ball damp upon the inside, and the holes being used 
for breathing purposes. For want of a more euphoni- 
ous name, this queer animal has been dubbed the 
“mudfish,” which is expressive of the creature’s curi- 
ous habits. 

The remarkable instinct which causes the mudfish 
to roll itself in a ball of mad when the dry season ap- 
proaches is a wonderfal provision of nature intended 
solely, it would seem, to prevent the extinction of the 
species. The most interesting fact about this animal 
is that it breathes by means of gills when in its native 
element, and by means of lungs during its voluntary 
imprisonment in the mud cocoon. 

The Dinornis.—Mr. H. O,. Forbes states, in a short 
note in Nature, that he has been able to assure him- 
self from some particularly well preserved bones dis- 
covered in New Zealand that the Dinornis really 
possessed a rudimentary wing. The coracoido-scapu- 
lar, in fact, has a rounded cavity that could only have 
been a glenoid cavity that received a humerus of 
some size, 

Some Curtous Lobsters.—Visitors to Portland Pier 
who happened one day not long since to drop into the 
lobster house of Mr. Lewis McDonald were favored 
with a view of a bright blue lobster which was caught 
off Cape Elizabeth by a Peak’s Island fisherman. 
The color was decidedly different from the green of 
the ordinary lobster. On the back the blue was of 
that deep variety that belongs to indigo, and toward 
the extremities and ander parts shaded off to a fainter 
but still unmistakable tint, and thence into a pure 
white. The under part of one of the claws is almost 
a pure white. The lobster is about eleven inches long. 
One claw is of full size, while the other is very small. 
It is said that one other blue lobster has been caught 
off the Cape this season. Mr. McDonald thinks of pre- 
serving the specimen. 

He has also a pure white lobster caught about five 
years ago and preserved in alcohol. Mr. McDonald 
thinks it is the only pure white lobster ever caught. 

Some of those who viewed the blue lobster recalled 
other queer lobsters that have been seen in Portland. 
Not long ago Mr. W. 8S. Trefethen had a lobster that 
was half green and half red. A straight, perfectly dis- 
tinct line ran from head to tail along the back of the 
crustacean. Upon one side of the line the color was a 
vivid green and upon the other a bright red. The 
lobster was sent to Professor Spéncer Baird, and is now 
in the Smithsonian. 

Keeding Habits of the Elephant.—An elephant’s di- 
gestive functions are very rapid, and the animal, there- 
fore, requires daily a large amount of fodder—600 
pounds at least. In its wild state the elephant feeds 
heartily, but wastefully. It is careful in selecting the 
few forest trees which it likes for their bark or foliage. 
But it will tear down branches and leave half of them 
untouched. It will strip off the bark from other trees 


and throw away a large portion. 
As it is a nocturnal animal, it selects its trees by the 


verse sections two feet in length. Three-quarters of a 
pound of rice was placed within each tube of plantain 
stem. One day, while the elephant was being fed, a 
lady offered the animal a small sweet biscuit. It was 
taken in the trunk and almost immediately thrown on 
| the ground. 

The mahout, or driver, thinking that the elephant 
had behaved rudely, picked up the biscuit and inserted 

it in a parcel of rice within a plantain stem. This was 
| placed in the elephant’s mouth, and at the very first 
crunch it showed its disgust by spitting out the whole 
mess. The small biscuit had disgusted the animal, 
and for several minutes it tried by its inserted trunk to 
rake out every atom from its tongue and throat. 
Fire Horses. 

A very interesting story may be told about the horses 
selected for fire duty in this city. Any one, says Fire 
‘and Water, who has watched one of the crack engine 
companies tearing through the street in response to an 
lalarm cannot have failed to notice how the horses 
strained every muscle to cover the distance as quickly 

as possible, with scarcely a touch from the driver's 
whip. Some of the horses show an almost human in- 
telligence. 

Nowhere can that be seen better than in the house 
of engine No. 7, at Chambers and Center Streets, where 
two horses, Jo and Charley, hold the record for the 
quickest time in getting into harness. Horses and men 
have to show off frequently for the benefit of visitors. 
The foreman sounds the gong in one of these exhibi- 
tions, but does not release the horses at once, as the 
regular alarm does by electrical apparatus. The 
two big horses, whose stalls are on either side of the 
engine, strain at their halters and jump in their eager- 
ness to get to their places. The moment the foreman 
releases them by touching an electric button they 
spring forward and duck their heads under the collars 
suspended with the rest of the harness from the ceil- 
| ing and ready to be fastened about their necks, 

Sometimes the foreman snaps the collar beforehand 
to test the intelligence of the horses. Then Jo and 
Charley poke their heads through the closed collars 
and struggle until they get their heads through them. 
At an actual alarm of fire the horses will start on the 
instant, and they vie with the firemen in their eager- 
ness to get to the fire. 

It is plain that the horse plays just as necessary a 
part in the autonomy of the fire department as a human 
member. The more intelligent the horse is the quicker 
the engine or truck which he is helping to haul will be 
|at the scene of a fire. Horses that enter into the spirit 
of the work as heartily as the firemen are almost in- 
' valuable, for every moment saved frequently counts for 
much in saving life and property. It follows that the 
training of the horses which are added every year to 
the department is as important as the training of the 
firemen, who must learn to handle the hose, ax, and 
| sealing ladder with expertness. Although that branch 
| of the service is heard of seldom by the general public, 
| Chief Bonner gives it the strictest attention, and the 
recruits in horseflesh have to go through an ordeal just 
as severe as that which their human allies must un- 
| dergo. : 
| The training stables in West Ninety-ninth Street are 
| in a quiet neighborhood, and the new building is used 
}also as the department’s horse hospital. Foreman 
Joseph Shea, who is also Dr. Shea, has charge of the 
stables. He was graduated as a veterinary surgeon, 
and has been connected with the department for eleven 
years. His position is one of the most important in the 
department. He looks after all the sick horses in the 
engine houses, and is kept busy at the hospital with 
the horses laid up there. He buys the green horses 
for the department, accepting them only after they 
have shown their ability to do the work required. 

The commissioners allow $300 for the purchase of each 
horse, and Dr. Shea makes his selection from the big 
bunches of Western horses in the Bull’s Head market. 
He always selects a horse of good size, generally blocky, 
with plenty of muscle. The horse that has speed and 
strength in good proportion is the hérse that Dr. Shea 
is looking for constantly. 

There are 800 horses in active service in the depart- 
ment, and about fifty recruits have to be added each 
year. They usually go up to the Ninety-ninth Street 
stable on trial, half a dozen at a time, and Dr. Shea 
has a month in which to accept or reject any one or all 
of the lot. In that time he can tell whether the horse 
is likely to be of any value. 
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comfortably in the third story of the stable. Three 
roomy box stalls are there, too, and their doors indicate 
hard usage. ‘ Some of these green horses,” one of the 
stablemen said, “‘don’t seem to know anything else but 
how to kick, and they do that with a vengeance.” 4) 
of the new recruits do not take kindly to their new 
quarters, and still less to the training. In the ground 
story the green horse gets his first lesson. He is usually 
four or five years old, and barely broken to harness. A 
part of the story is partitioned off for a tender or hose 
cart. The customary big fire gong is on the wall, and 
all of the alarms, from Morrisania to the Battery, 
are sounded. In stalls beside the tenders the raw re- 
cruits are broken in, two ata time. At first they must 
become accustomed to the sound of the big gong. Most 
horses are so confused by the clanging that they are 
absolutely intractable for awhile. Some never get ac- 
customed to the noise, and these are rejected. In the 
course of a day or two the average recruit begins to un- 
derstand that it bears a very close relation to his move- 
ments. 


+i 


Wealth in Inventions, 


It is an opinion of many that inventors are always 
poor, but such is by no means the fact. There «re 
poor farmers, poor merchants, poor real estate specu- 
lators, poor stock brokers and poor bankers, but by 
no means are all these operators poor. It may proba- 
bly be correct that as large or probably a larger pro 
portion of inventors are poor than of any one single 
class. 

One reason probably for this is that gentlemen of 
wealth are as a class not inventors, specially of those 
who inherited wealth or a competency. Statesmen 
and politicians, as a class, are not inventors of useful 
articles.or methods. 

Inventors, asa class, are poor men who are desirous 
of acquiring a competence for support. Very few of 
them are ambitious for fame. Lawyers are probably 
the most ambitious of any one class to become dis- 
tinguished’statesmen. But few of them ever become in- 
ventors. Nearly every President of the United States 
went there from his law office. The practice of law 
qualifies a man for public speaking. We have had a 
few war presidents like “‘Old Hickory” Jackson, who 
defeated Pakenham at New Orleans, and Gen. Grant 
and Gen. Harrison; but none of these were lawyers, | 
believe, and I confess were what we might term second 
or third class presidents. Abraham Lincoln was a self- 
made lawyer and a self-made statesman, and as a 
statesman probably never had an equal except possi- 
bly Thomas Jefferson. He tried invention of a steam- 
boat, but as an inventor was a pettifogger. 

As wealthy inventors we might name Mr. Bessemer, 
of England; Colt, of the revolver; Howe, Singer, 
Wheeler & Wilson, Grover & Baker. I think all of 
these gentlemen were part inventors in their machines. 
McCormick, of the reaper; and now comes Mr. Edison 
and a host of others in electric lighting and electric 
motors too numerous to mention. Most of these are 
among the millionaires of to-day, while many thou- 
sands of others have either a competence or an income 
from their genius ample to their support. 

To manage a meritorious invention to a financial 
success requires as much skill as to produce it, and 
many inventors are very poor judges of honest busi- 
ness managers and allow themselves to be swindled out 
of what they ought to have. 

Some years ago a man in Washington told me that 
he had no brains to invent, but that he watched every 
invention that came out, and used his skill to make 
money by other men’s brains. The country is always 
full of this class, and no sooner is a patent issued, 
whether for a real, meritorious invention or a gimecrack 
of no value, than the poor inventor is flooded with a 
lot of literature that pretends to direct him for $10 or 
$15 to make a fortune out of his wonderful invention. 
The proper place for all this printed stuff is the fire or 
waste basket. 

If an inventor has a good invention of merit and de- 
sires means, the safe way is to go to some acquaintance 
of means, and he will have no trouble in securing 
enough to develop it and place it on the market. And 
I am quite sure that nearly all successful inventors 
have taken in partners with capital. Occasionally one 
ean be sold out and out for a considerable sum, but 
these are extreme exceptions. J. E. EMERSON. 


+. 
eo 


The Many-tailed Comet, 

Prof. Lewis Swift, of Warner Observatory, reports a 
dispatch dated San Francisco, quoting Prof. Barnard 
as saying that his recent observations of the new comet 
reveal a remarkable state of affairs. Spreading out 
from the head is a complicated system of tails. At 
least a dozen distinct branches can be counted on the 
photograph, some of which present remarkable curva- 
tures. 

One telescopic view exhibited the fact that in less 
than twenty-four hours the third tail had formed to 
the extent of about 10,000,000 miles, while the northern 
tail had entirely disappeared. Portions of the tail 
were seen to form an abrupt angle with their original 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 

LinK VALVE GEAR. — William A. 
Winn, White Hall, ll, This improved gear permits of 
a bearing for the outer end of the valve stem to pre- 
vent binding of the block in the link, at the same time 
permitting of the shifting of the link with greater ease. 
‘The sliding block bas a longitudinal opening through 
which extends a pivot pin fastened in the sides of the 
piock, there being valve stem or extension for it hold- 
ing bearing blocks and engaging the pin, a plate fasten- 
ing the extension to the stem and holding the bearing 
blocks in place, The construction is such that the 
wear of the several parts can be readily taken up, thus 
preventing lost motion and at the same time reducing 
fiction to & minimum, 


Moron. — George W. Mings, New 
Castle, Col. This is a motor adapted to be actuated hy 
the current of a stream, and is more especially designed 
to operate a pump for irrigating land adjacent, or for 
placer mining, ete. The invention consists principally 
of a water wheel moun’ ope a frame supported on 
wo boats held adjustably one to the other, The frame 
is pivotally connected with the boats, and means are 
provided for swinging the boats on their pivote to 
adjust their front ends that more or less water may pass 
between them. 





Railway Appliances. 


Carn Brake. — Edward A. Kinley, 
Breesport, N. Y. This brake is of simple construction, 
and designed to afford means to exert great pressure on 
four wheel treads simultaneously by the expenditure of 
moderate manual force, Transverse bars lapping at 
their inner ends are pivotally supported to swing hori- 
zontally, brake blocks being held on their outer ends 
and toggle levers pivoted at their inner ends, while 
links are pivoted to the blocks and the outer ends of the 
levers, a draaght rod being connected to the pivotal 
support of the levers. 


E.ectric S1ia¢NaL.—John M. Brasing- 
ton, Morven, N.C. This invention relates to signals 
desigued to warn an engineer of a break or obstruction 
in the track in a more effective way than it could be 
done by lights or signal boards, The invention covers 
novel features of construction and combinations of 
parts, whereby a bel) is automatically rung by the 
signal in the cab of the locomotive, the bell continuing 
to ring until the engineer’s attention is attracted, The 
construction inclades a mechanism for setting a signal 
post on the track by the falling of a bridge or viadact, 
and also a portable signal post adapted to be clamped 
to a rail, 





Mechanical Appliances. 


Saw Firing MAcHINE. — George N. 
Clemson, Middletown, N. ¥. The front edge of one 
tooth and the back of the adjacent tooth are filed simal- 
taneously by this machine, the stroke of the file feed- 
ing the saw one or more teeth as may be required. 
Combined with the frame carrying the file-reciprocating 
mechanism is a pivoted guide for receiving and guid- 
ing the saw, a reversible file holder, and mechanism for 
reversing the file to change its angle to adapt it to file 
the teeth passing in opposite directions through the 
machine, means being also provided for changing the 
angle of the file with reference to its longitudinal 
movement, to cause it to feed the saw at opposite 
angles during its working movements, 


BRICK AND TILE CuTrtine MACHINE. 
—Richard A. Drawdy, Jacksonville, Fla, This inven- 
tion relates to machines adapted to cut a continuous 
stream or bar of clay into bricks, tiles, etc., and pro- 
vides a simple machine by means of which the clay may 
be rapidly cut, and the bricks and tiles left with well 
defined edges, means being provided for preventing the 
clay from sticking to the carrying rollers and for re- 
ceiving the severed articles from the cutting table 
proper in such a way that they will not be broken or 
damaged, 4 


GavGE.—Sabin F. Brown, Denver, Col. 
A centrally-pivoted face plate of this gauge is free to 
Vibrate in either direction, and a transverse stop or 
guide bar behind the face plate serves at its ends to 
limit the swinging movement of the face plate in either 
Girection, The gauge is of simple and durable con- 
struction and designed more especially for use on sheet 
metal shears and other cutting machines, being arranged 
to gauge for straight work, such as is done by the 
ordinary gauge, or for angular cuts, without turning 
the sheet over for cutting successive sections. 


Pump. — Paden B. Riggins, Sheffield, 
lowa. In this pump, the discharge pipe is connected 
with a lever or other suitable actuating mechanism, 
and is mounted to slide vertically, being rigidly con- 
vected with the piston and forming its piston rod, the 
lower end of the pipe opening into the hollaw piston. 
A valved suction pipe is held in the lower end of the 
closed casing in which the cylinder is mounted, a valve 
'n the hollow piston being alternately seated on the 
Spertured top and bottom of the piston. 


ELEVATOR For Mrytne Cars. — 
Thomas Wakefield, Ely, Mion. This cage of this ele- 
vator is provided with permanent track rails, and a 
vertically movable frame hung on the ander side of the 
cage carries movable track rails, means being provided 
‘0 raise the movable frame and extend the rails thereon 
between the permanent rails, The construction is 
simple and durable, and is designed to hold the car or 
other vehicle in place while the cage is in transit in the 
the shaft, and securely lock the cage in the uppermost 
position to prevent accident when loading or unloading. 





Musical. 


_Upricut Prano, — John U. Fischer, 
New York City. ‘The case of this piano is completely 
closed in front by a pivoted key board and adjustable 
Panels, means being also provided for the compact 
“owage of all parts within a case having no projecting 
points, to facilitate transportation by reduction of 





bulk, A lid-vibrating device is also provided designed 
to enable a skilled performer to produce remarkably 
fine results in the modulation of soand volume, while 
the hands are employed in the manipniation of the 
keys, the escape of the sound volume from the top of 
the case being controlled by foot preasure, 


Prano Sounpine Boarp.—The same 
inventor has obtained a patent for a sounding board 
designed to be highly resonant, adapted to direct sound 
toward the top of the instrument, and capable of resist- 
ing injury to resonance due to shrinkage of the ma- 
terial, The board is stiffened by vertical ribson its 
front face and is plain on its rear face, being held by 
its edges against the sides and bottom of the case, and 
supported vertically by a keeper strip at each side 
edge independently of a back board, from which the 
sounding board is projected away, forming an inier- 
vening unobstructed resonant chamber. 


Pr@ FoR VIOLINS.—George H. Rowe, 
Be ton, Texas, This invention provides a key having 
a slot or channel extending from a point upon its outer 
surface diagonally downward in the direction of its 
center, and thence practicaliy in a horizontal and reverse 
direction, whereby the string may be expeditiously, 
conveniently, and securely attached and as readily re- 
moved, The angular slot takes the place cf the usual 
string apertare. 


Miscellaneous, 


Or PuRIFIER.—Rudolph Metz, Phila- 
delphia, Pa. This purifier is adapted to separate and 
purify oi] from waste material, the apparatus being of 
simple construction and such as may be easily cleaned 
out while holding the oil so that the purest may be 


drawn first. It has a main tank with an inlet pipe 


delivering in jets at the bottom, a strainer over the 
inlet pipe and an outlet pipe leading from the tank from 
within the strainer, a hopper in the upper portion of 
the pipe aiso having a strainer from which a pipe jeads 
downward into the tank bottom, there being a steam 
pipe around the hopper pipe, and a number of discharge 
cocks one above the other in the side of the tank. 


Spring ConvEYER.—Oliver L. Jones, 
Cold Spring Harbor, N. Y. This isa revoluble screw 


conveyer adapted to be forced into a bank junder con- 
stant pressure, so that when kept revolving it will work 


easily and rapidly, the material being carried by the 
blade and deposited in the rear of the conveyer, which 
is adapted for use in either a nataral or an artificial 
bank, as aculm pile, The conveyer, while being forced 
into the bank by eprings, to maintain a constant end- 
wise pressure, is revolved by means of a crank ora 
pulley to which a belt may be applied. 


CasH Disu.—David M. Perine, Balti- 
more, Md, This is a shallow dish with a thin flexible 
base, its upper surface covered with a series of rigid 
nipples, the base being inclined downward toward the 
center and provided with a drainage perforation, the 
dish being designed to facilitate the gathering up of 
emall coin returned to a customer as change. 


BuankK Book. — James W. Burris, 
Uvalde, Texas. This invention is designed as an im- 
provement upon the Megec - Miller blank book, adapting 
it for use of typewriters and others requiring a book 
whose sheets or leaves may be readily detached and 
again secured together after being written upon. The 
sheets are detachably connected with a binding strip 
by means of acord or cords, the strip being arranged 
parallel to the folded edge of the sheets and the cord 
formed into a series of loops which pass through open- 
ings in both the sheet and the strip. 


Watcu REGULATOR.—Sirus E. Kochen- 
darfer, Hollidaysbarg, Pa. This invention provides « 
device whereby the undue expansion of the hair spring 
will be opposed and the increased momentum of the 
balance will be counteracted, in cases of shock or jar, 
thus permitting of only the normal action of the balance 
and hair spring and preventing the overheating or 
breaking of the roller jewel. A lever is pivoted to 
the regulator arm and furniehed at one end with two 
stads, which embrace the outer coil of the hair spring, 
and at the opposite end with a single stud, held nor- 
mally near but not in contact with the outer surface of 
the outer coil of the hair spring. 


Gas Srovse. — Frederick W. Bean, 
Ogden, Utah Ter. This stove has two closed drums, 
one within the other, each having inlet and offtake 
pipes leading to the outer air, there being a burrer 
under the inner drum and a water pipe extending 
through the two drums, The stove is simple and inexpen- 
sive, and is designed to throw out a great deal of heat 
with the use of asmall amount of gas, heating water 
which may be utilized for a bathroom or otherwise, 
and affording means for supplying pure air to a room 
and carrying off all noxious products of combustion. 


Cooxine UTENsIL. — Patrick Lee, 
Boise City, Idaho. A multiple cover device for cook- 
ing utensils of various kinds is provided by this inven- 
tion. It consists of a series of parallel apertured 
plates fitted to slide one upon the other, the lowest 
plate having an overhanging handle, and a pivot ex- 
tending through the handle uniting the several plates. 
It is adapted for use as a close cover when desired for 
pots, kettles, boilers, and cooking or baking pans, and 
to fit and receive down within it vessela for cooking 
generally. 

CENTRIFUGAL CREAM SEPARATOR.— 
Carl A. Hult, Stockholm, Sweden. The casing of this 
machine is preferably cylindrical, and it is especially 
adapted asa hand machine, although it has a driving 
pulley by which the drive shaft may be rotated by 
power. It ie designed to thoroughly separate cream 
from milk or butter from milk, and the separators have 
two movements by which centrifcgal force is employed 
in the separation of the fluids, or the solids from the 
fluids. 

Bre Escape For Hives. — Granville 
H. Ashworth, Sedalia, Mo. When honey is to be re- 
moved from the storing chamber, the bees are allowed 
to escape therefrom into the brood chamber to facilitate 
the removal of the honey, and to aid in this purpose a 
board is inserted between the two chambers, centrally 





in which is a novel passageway forming the subject of 
this invention. It consists of a rectangular casing with 
projecting and sloping sides, at one end of which are 
hung fingers easily raised by a bee to permit of its pas- 
sage from the storing to the brood chamber, but pre- 
venting the backward passage of the bee. 


AnImaL Trap. — William H. Harden, 

Ga. This trap is intended especially for 

rats and the like, and the invention provides a simple 

and novel construction of tripping and self-setting 

devices, the rat which is caught, in its efforts to estape, 
resetting the trap for the next rat, 

Faucs8rrt. — Samuel LI. Merrill, Los 
Angeles, Cal. This invention relates to lever spout 
faucets more especially applicable to oi! cans, in which 
the spout when closed ebuts up under cover of the can 
or vessel and when open projects downward and out- 
ward, The invention provides for a special construc- 
tion of such faucet in connection with a recess, cavity 
or chamber in the can or vessel, where the faucet is 
securely fastened, and where it will be fully protected 
and out of the way when the can or vessel is being 
shipped, 

DisPENsiIné DEvice.—John Neumann, 
Brooklyn, N. Y. The cooling and serving of malt 
liquors at a bar or counter are provided for by this 
invention by means of a compact, neat, and convenient 
device, whereby the liquor will be cooled before serv- 
ing by the glass or measure, and the drainage from the 
draw cocks will be collected in proper compartments 
of the device, The apparatus is provided with the 
necessary pumps and draw cocks, and storage coils 
located in an ice receptacie, and the dispensing device 
is portable, to be placed at any desired point within 
the counter or bar, 


So.ux.— Ferdinand Ephraim, San 
Francisco, Cal. This is an improvement in soles for 
“ironclad” or hob-nailed boots or shoes, there being 
attached to the inner sole a wire gauze plate carrying a 
series of nails clinched to it and having tapering heads 
adapted to fit in a series of similar tapering apertures 
in the outer eole or tap, the ends of the nail heads being 
exposed through the apertures to take the wear, The 
top lift of the heel may also be similarly protected. 


TrRaAcE [ron.—William J. Dankworth, 
Gatesville, Texas. Two leaves pivotally connected 
with each other are adapted to fold one on the other, 
one leaf having a hook passing through an aperture in 
the other leaf and adapted to engage the trace, and 
loops being arranged in line with each other on the 
leaf for the passage of the trace, The iron may be 
readily connected with the end of the trace without 
the employment of rivets, and may be easily attached 
to or detached from the hame. 


SasH HoOLDER.—Charles Scheibel, San 
Francisco, Cal. This is a window jock of extremely 
simple character, capable of application either to an 
upper or a lower sash. The sash has a recess to 
which leads a bore in which is a sleeve having a rib, 
a spindle turning in the sleeve, and an eccentric in 
the recees of the sash secured to a spindle, to which 
is attached a handle having a lip adapted for en- 
gagement with the rib of the sleeve. The device also 
acts as an anti-rattler, and serves to prevent the en- 
trance of dust when the sash is locked. 


SasH Corp. — Leedham Binns, Phila- 
delphia, Pa. This invention relates to a double loop 
sash cord or rope composed of a single length doubled 
over upon itself to form two strands, which are 
twisted together, thas forming a lvop integral with 
the doubled-over twisted cord at either end of the 
latter. A link or hook at the upper end of the cord 
is adapted to pass down through a bore into a pocket 
in the sash, a locking ring detachably engaging the 
link or hook within the pocket and preventing with- 
drawal through the bore, 


MEDICINAL Foop.—Andrew D. Mece- 
Kay, Liverpool, England. The combined constituents 
of this food are designed to make up a perfect ar- 
ticle alike for infante, invalida, and generally for 
sufferers from indigestion, while the food is palatabie 
and nutritious, The food contains dextrin, egg albu- 
men, pepsin, hypophoephite of iron, hypophosphite 
of calcium, and other ingredients in prescribed pro- 
nortions, which are mechanically mixed without the 
taking place of any chemical change. 

Nors.—Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention and date 
of this paper. 
———————_—§—<_§_—————— 

NEW BOOKS AND PUBLICATIONS. 


THE ORGANIC ANALYSIS OF POTABLE 
Waters. By J. A. Blair, C.M. —— 
i Secon 


Edin, L. R. C. P. Lond. 
edition. Philadelphia: P. Blakiston, 
Son & Co. 1891 


Pp. ix, 120. (No 
index.) Price $1.05. : 

This little work in very attractive form treats of the 
albuminoid ammonia and oxygen processes at ordinary 
temperatares, of the latter process at 100° C., the sul- 
phuric acid process for organic nitrogen, and the sul- 
phuric acid and permanganate process for organic car- 
bon. It will be found a useful resume of the well known 
processes summarized above. 


On THE MODIFICATION OF ORGANISMS. 
By David Syme. Melbourne . George 
Robertson & Co. London: Kegan 

Paul, Trench, Tribner & Co. Pp. vii, 
164. No date, no inder. 

This work is written with the view of showing that 
the theory of natural selection is not to be absolutely 
accepted, and that its acceptance is still beset with diffi- 
culties of the most serious character. Natura) science 
suffers no greater danger than that from dogmatism 
and the influence of great names. The theories framed 
to account for its phenomena and the laws we attempt 
to draw for it should be open always to criticism, For 
this reason such books as Mr. Syme’s are very welcome 
and tend to do good, 





Norges anp EXAMPLES IN MECHANICS. 
y Irving P. Church, C.E. New 
York : John Wiley & Sons. Price §2. 
This is a companion volume to the “ Mechanics of 
Engineering "* by the same writer, containing notes and 
practical examples, algebraic and numerical, to jlius- 
trate more fully the application of fundamental! priuei- 
ples in mechanics of solids. It has also a few para- 
graphs relating to the mehanics of materials and an ap- 
pendix on the “ Graphical Statics of Mechaniem,” 


The American Art Printer for April, 
published by C. EB. Bartholomew, New York City, is, 
as usual, replete with matter of live interest to every 
attache of a printing or pablication business who de- 
lights in noting the possibilities always afforded by art- 
istic typography and perfect presework, The gem of 
the namber is a half-tone reproduction direct from a 
photograph and etched on copper by W. H. Bariholo- 
mew, the plate being printed in a regular type form,but 
presenting a firmness of outiine, delicacy of shading, 
and perfection of detail suchas is rarely met with in 
the finest steel plate werk. The nambers of ench a 
magizire should be kept in every office where printing 
is done or printers being made. 


Isaacs’ Artificial Perpetual Calendar. 

We have examined some very ingenious calendars 
invented by Mr. 8. H. Isaaca, of this city, whose func- 
tions are denoted by the above name. They consist of 
stiff pasteboard, to which sliding cards manipulated 
from the back are adjusted. By properly working the 
sliding cards all calendar information can be at once 
procured in a few seconds, Thus, to determine the 
day of the week corresponding to a given date im the 
present, in the last or in the next century is an opera- 
tion requiring but a fraction of a minute for its per- 
formance. Two additional tabies explain how the 
tables can be applied to the entire Christain era, and 
also as far into futurity as may be wished. One of the 
calendars shows a ca'endar for a singie month, the other 
one shows a year’s calendar. The iatter also hasa most 
ingenious arrangement for determining the date of 
Easter Sunday. In both calendars the jeap year is 
taken full cognizance of, and the data apply for all 
leap years, 
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MAY NUMBER.—(No, 79.) 
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plete. 

2. Plate in colors of a summer cottage erected on Dia- 


mond Island, near Portland, Me, Perspective ele- 
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Cost $2,500 complete. 
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iron does pot answer well for the core of an armature; 
better use sheet iron or iron wire. 2. How can I make 
say 5 gallons of oxygen and 5 gallons of hydrogen on 8 
simple scale? A. You can make oxygea by heating 
chiorate of potash and black oxide of manganese in a 
retort, conveying the gas through a wash bottle to the 
gas bag. In making oxygen, to avoid explosion, you 
should take care to secure pure materials, and also to 
guard against the entrance of water from the wash 
bottle into the retort. You can make hydrogen by 
placing scraps of sheet zinc in dilate sulphuric acid— 
acid one part, water ten parts. You can convey the hy- 
drogen from the generator to a bag or pneumatic 
trough. The hydrogen should be washed in the wash 
bottle as in the case of the oxygen. 


(4276) J. H. R. says: A reservoir to con- 
tain thirty cubic feet of air is first filled at atmospheric 
pressare; could it be compressed to fifty pounds pres- 
sure with an ordinary hand force pump in a reasonable 
time ? Also how long would said reservoir run a six 
horse power engine, the pressure kept aniform through- 
out? A. You can compress air into the reservoir by 
hand, bat it will take a long time to put 50 pounds pres- 
sure upon it by hand, It will ran a 6 horse power en- 
gine fora few minutes only. You will have to pat 15 
horse power of work into the compressed air in order 
to get 6 horse power of work ont of it through an en- 
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Lantern slides, to color . . 42a, 42028 
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Motor and dynamo construction... 4274, (275, 4200, 
Vi, 4208, 4310, 4312, 14 
Oxygen dea -» 4875 


Photography 


eweddedl 4299 
Three-wire system, sual 


(4274) C. M. P. asks: 1. In using iron 
rings in the conetroction of simple motor, 41, would 
you aer the same size as in dynamo, 600? How many 
woald you use? What would be the length of the wood 
core of armatare? A. In the construction of the simple | 
motor you should not depart from the instructions | 
If you desire to use iron rings in the armatare, make 
them of a suitable width and diameter to form an ar- 
mature of the size given. 2. Am winding cast iron field 
magnet with No. Dsingle-covered wire, 0 convolutions 
to layer, 5 layers to coll. Now, how moch wire by 
weight, and what namber, must I ase on armature? In 
other words, can | follow the instractions for dynamo 
600, only using « less nomber of iron rings? A. If you 
intend to use your motor as a shant machine, wind the 
armature with No. 18 as directed. It will probably re- 
quire about half a pound. If you desire to make a 
dram armatare, you can follow the instractions given 
in Surriement, No. @0. 3. Would it be any advan- 
tage were I to shellac each layer of field magnet and ar- 
matare as {wound them? Am I correct in my wind- 
ing of feid magnet as in question?’ A. Ii would be 
an advantage to shellac the layers as suggested, bat a 
wrapping of thin paper wonid answer ‘ast as well, and 
you save the time required for drying. 

(4275) W. B. writes: 1. I am making an 
armatare for simple motor in “ Experimental Science" 
end would like to know !f an armatare made of cast 
iron and aunesied would prove satisfactory? A. Cast 





superior to cotton as an insulator. Single covered wire, 


___ | light electric current may decompose the fluids of the 


gine. 

(4277) W. J. B. says: A cannon is fired 
perpendicularly from a train moving 60 miles an hour. 
Where will the ball drop, or will i: drop in the place the 
cannon was at the time of firing? A. The ball has the 
same forward motion that the cannon has at the in- 
stant of firing, and its line fire will travel forward the 
same as the gun, less the friction of the air, and will re- 
turn near the gun, See Screntiric AMERICAN SuUPPLE- 
ment, No. 830, on this subject. 


(4278) C. R. Co, asks: 1. I havea 0°75 
kilo-watt dynamo of the Edison type which has an E. 
M.F. of 125 volts, Conld storage battery described on 
the 418th page of “ Experimental Science he charged 
and then be made to light 4 volt lamps? A. Yea, 
2 Would 2 cells of this battery be sufficient? A. Yea. 
3. Would the fall voltage of the dynamo be too great to 
charge? A. No. 4 Could you havea box partitioned 
into about five parts, with mortised joints to make 
tight, and then lined with asphalt, and use it instead of 
glave jare? A. Yes, or you can soak the wood in 
paraffin or beeswax. 


(4279) Electric asks: 1. What are the 
relative advantages in using silk and cotton covered 
and single and double wound magnet wire? A. Silk is 


either cotton or silk, is liable to become bare in spots 
and thus to become short-circuited or crossed, 2. What 
are the beet kinds of oi) for high insulation purposes ? 
Please name some. A. Probably paraffine oil or heavy 
hydrocarbon oils are the best insulators. 3. What is 
the chemical composition of line? A. Vaseline is 
a heavy hydrocarbon, 


(4280) K. H. asks how much wire, and 
what size, is used on the primary and secondary coils 
of Blake transmitter induction coil? A. Use four layers 
of No. 24 wire for your primary coil, and 12 or 15 layers 
of No. 36 silk-covered wire for your secondary. Make 
the core of a bundle of soft iron wires %4 inches long 
and % of an inch in diameter. 


(4281) A. W. T. asks for an explanation 
of the principle of a simple lightning arrester for a tele- 
graph line. A. A simple lightning arrester for tele- 
graph lines consists of a pair of serrated plates, one 
being connected with the line,tbe other with the ground, 
the teeth of the plates being placed very near each other 
bat not in contact. 


(4282) Subscriber asks: 1 Please state 
what solation is put in cup of a Leclanche battery. A. 
A nearly saturated solution of sal ammoniac in water. 
2. Will one large cell of said battery operate one bell ? 
A. Yea. 


(4283) H. W. P. asks: 1. What does 
phosphorus contain to make it visible in darkness? A. 
Slow combustion is the cause; the phosphorus com- 
bines with the oxygen of the air. 2, Can you give a 
menstranm that will corrode iron very fast? A. There 
ie wone better than acids, such as hydrochloric. 3. 
Would the solvent have any effect on rubber? If so, 
how to prevent it? A. None. 4, How long would it 
take to go through six inches of iron or steel?’ A. With 
constant renewal it would take many hours. 5. Placea 
dime on yoor tongue, and a pece of zinc between your 
lips and teeth, leave space between your teeth for the 
two to connect, What do you experience? A. The 





ealiva, Ordinarily it is attributed to the current, and 
thie may bave apart init. The zinc is attacked, and 
may contribute to the taste. 


(4284) A. S. T. asks (1) for dimensions 
for a spark coil used in electric gas lighting. A. Usea 
core consisting of a 34 inch bundle of soft iron wires 
18 inches long. Upon this wind 12 to 18 layers of No. 
18 magnet wire. 2. Amount and size of wire for the 
electromagnets (about the usual size) for a bell to be 
rang over a line of 1,000 to 1,200 feet of galvanized iron 
wire by five celle of Leclanche battery. A. For a bell 
to be operated over the line described use about 300 
feet No. 24 wire on the bell magnet. 7 


(4285) G. W. W. writes : I want to make 
an illustration by having some perfectly clear liquid to 
begin with, then add something that will make it dark 
or muddy, then again add another liquid which will 
make it perfectly clear again ina few seconds, What 
chemicals and how mach of each will be required? A. 
Use very dilute solation of copper sulphate or iron 
chloride. Add dilute solution of caustic soda. This 
gives a precipitate. Add hydrochloric acid, and the 
mixture clears. 

(4286) E. C. 8. asks (1) of what silicate 
of soda is composed and how it is made. A. Of silicic 
acid and sodiam oxide. It is made by dissolving silica 
in caustic soda solation. 2. How long has it been in 
use? A. For many years. 3%, What chemical will 


qualities? A. None, except as regards coloring it. Ani- 
line dyes and cochinea! will do this. 
(4287) R. H. of Japan asks: 1. What 
would be the best means to prevent the steel rails used 
in the copper wire from corroding im the water satur- 
ated with the copper salts ? A. You cannot prevent it, 
except by excluding the water. 2 To what dis- 
tance will the voice tube be effective? A. About 500 
feet. 3. Or what would be the cheap method of send- 
ing message toa distance within a mile? A. Bell or 
(4288) E. W. asks: Have hydrogen, air, 
oxygen, ete., the same mechanical and expansive pro- 
perties as steam, when compressed ? A, The proper- 
ties are the same, but differ in degree, Gases all 
vary more or less, especially when near their liquefying 
points. 
(4289) C. H. 8. asks: 1. Is the calcium 
light for magic lanterns, in which ether is used instead 
of hydrogen, a success? Is ether as good as coal gas ? 
A. Ether answers very well for the purpore, but we 
think gasoline is preferable. Neither of them answers 
as well as coal gas. 2. Please describe how to make 
an ether eaturator for this purpose. A. The gasoline 
or other fluid is placed in a double-necked bot- 
tle containing pieces of sponge or shreds of cloth, or 
any porous material that will absorb the liquid. The 
air to be charged is contained in a bag, which is 
weighted and connected with one of the necks of the 
double-necked bottle, the other neck being connected 
with the burner. An annular burner is preferable for 
this arrangement. 3. What kind of colors are used 
in coloring lantern slides, and how applied ? I would 
be obliged for references to any books or articles in the 
volumes of the ScizntiFic AweRIcan on the principles 
and management of the magic lantern and the making 
and coloring of slides. A. Transparent oil colors, such 
as are used by artista, are commonly employed for 
painting lantern slides, Only transparent colors can be 
ased for this purpose. They are mixed with varnish 
and applied quickly to the slide, so as to allow the 
colors to flow and become smooth. We recommend the 
following books on the lantern: Wright's ** Projec- 
tion,” price $3; Howorth’s “ Book of the Lantern,” 
price $2 ; and “ Experimental Science,” price $4. 
(4290) H. W. writes: 1. I havean in- 
duction coil which gives 4% inch spark with 1 large cell, 
Grenet; how many cells will it take to make a spark 
and ¥ inch, and will it charge a Leyden jar? A. If the 
capacity of your induction coil is a one-eighth inch 
spark, yon cannot increase it much by the addition of 
more battery cells. The coil will charge a smal! Ley- 
den jar. To do this, connect one terminal of the se- 
condary wire with the inside coating of the jar and the 
other with the ontside, placing the jar on an insulating 
support, 2. Will you give me a prescription of a paint 
to put inside of boxes and use them instead of battery 
jare? A. Saturate the boxes with paraffine to render them 
acid proof. 3. 'f I make a dynamo as large again as 
the original, using double the amount of the same size 
wire as ison the machine, will it have 8 times the ca- 
pacity and light 8 times the number of lamps? A. You 
should increase the diameter of the wire in the same 
ratio in the rest of the machine. By so doing, the ma- 
chine will have eight times the capacity. 4. Will you 
please tell me how to make a magneto, or is there a 
Surriement in which one is described ? A. You will 
find one form of magneto described in SuprrLEMENT, 
No. 162, ander the head of telephone calls. 5. How can 
I tell platinam from eilver, German silver, etc.? A. 
Test it with nitric acid or by heat; platinum is not 
affected by nitric acid. Silver and German silver will 
melt in an ordinary flame, while platinum will not. 
6. How many amperes does a cell of Grenet give, the 
carbons (2) being 9 inches by 2 inches by 34 inch, and 1 
zine, 2 inches by 4 inches by % inch? A. The E.M.F. 
of the battery is practically 2 volte per cell. By divid- 
ing thie by the resistance of the battery and circuit you 
will have the current in amper2s. For instance, if you 
have two cells connected in series you will have an E.M. 
F. of 4 volta, Now, if the resistance of your battery and 
circuit is 1 ohm, you will have 4 amperes of current; if 
it is 2 ohma, you will have 2 amperes; if it is 4 ohma, 
you will have 1 ampere, and so on. 


(4291) H. L. M. asks: 1. What other 
acid, except sulphuric acid, could be used in construct- 
ing a voltaic cell ? A. Nitric acid is used in the Grove 
cell, and chromic acid in the Bunsen cell, 2. What 
kind of battery should be ured for a small electric bell? 
A. For an open circuit, the Leclanche battery in some 
of its modifications, or the Fuller battery. 3. What 
oughtfto be the price of a battery to be used for the same 
bell ? A. The price of batteries for bells ranges from 
75 cents upward. 4. Which 1s the most precious metal? 
A. Itis difficult to eay which is the most precious 
metal, owing to the variability of prices. Vanadium is 
$22 per gramme, lithiam $15 per gramme, thorium $2) 
per gramme, rubidium $20 per gramme. 


(4202) J. K. asks how lantern slides, 
which have the subject prodaced on them by means of 
photography, may be colored, and what are the best 
colors to be used? A. There are several different 
methods of coloring lantern slides. Probably the most 
satisfactory for the amateur is to use transparent oil 
colors for the broad surfaces, applying them to the 
giass side of the slide, afterward varnishing the slide to 
give the colors greater transparency. Another method 
is to use the liquid colors commonly employed in coi- 
oring photographe. These may be applied to the film 
side of the slide. Where very broad surfaces are to be 
covered with bright colors, colored lacquers applied to 
the glass side of the slide answer very well. 

(4298) T. 8. 8. writes: I have about 
% pound of No. 32 (B. & 8.) cotton-covered copper wire 
which I would like to use in making an induction coil. 
T have aleo a Crowfoot gravity battery of 4 cells (line 
size 5 inches by 8 inches) which I wieh to use for the 
primary current. To get the best results with the 
above, will you please let me know what size wire to 
ase for the primary, how many layers to wind, how 
long and of what diameter the core should be? A. 
Make the core of your coil of a bundle of soft iron wires 
%& of an inch in diameter and 6 inches jong; insert this 
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No, 18 wire for the primary, and on the primary place 
three or four layers of strong paper, which should be 
coated with shellac varnish. Upon the paper wing 
your No, 32 wire; there should be at least 10 or j2 
layers of this wire. For particulars as to condensers 
and other accessories consu/t SUPPLEMENT, No, 160. 


(4294) B. 8. E. L. Co. writes: Please 
explain the three-wire system of incandescent lighting. 
A. In the three-wire system the two dynamos are con. 
nected in series and the neutral wireis attached to the 
connection b the dy In the norma! work- 
ing of the apparatus the lamps are arranged practically 
in series of two, and the current, flowing from the posi- 
tive of one dynamo to the negative of the other, passes 
through a number of these series in paralle!, 
so that while the voltage is double that of the two-wirc 
system, each lamp has practically the same current as 
in the two-wire system. So long as the lamps on op- 
posite sides of the neutral wire are in balance, the neu- 
tral wire conveys no current whatever, but when the 
balance is disturbed on either side of the neatral,wire, 
it returns the surplus of current. 


(4295) J. B. B. writes: Parker's philoso- 
phy, 1858, page 302, says magnetic and electric power 
is confined wholly to the surface of bodies, and is in- 
dependent of ite mass, If that is a fact, would not 
hollow wire be a better conductor for electricity, 
diameter being equal, than a solid wire, and a tube 
make a stronger magnet than a solid bar, on account 
of the greater surface? I never saw tubes recommended 
for those purposes, A. In the case of frictional elec. 
tricity and high tension alternating currents, the outer 
surfaces of bodies seem to convey the greater portion of 
the current, bat in all other cases it is found that th: 
conductivity of a body is in proportion to its sections! 
area, Tubes have been used for conductors, but ther: 
is no particular advantage in their use. 


(4296) L. E. J. asks: 1. If a wheel of a 
given diameter made of copper or any other metal ca- 
pable of withetanding the strain be revoived at the 
highest possible speed, would a dry atmosphere eu:- 
rounding such a wheel become heated or would th: 
velocity of the wheel cause a cooling of the same’ |x 
there any limit to the number of revolutions that can be 
produced in a solid wheel or shaft? A, Air by exces- 
sive friction as you describe is supposed to increase in 
temperature. We have no data at hand on this eubject. 
The speed cf revolving wheels is only limited by me- 
chanical possibilities; 50,000 revolutions per minute has 
been claimed for small wheels; 20,000 revolutions is 
claimed for the driving wheel of the new momentum 
torpedo. 

(4297) 8. O. 8. writes: I am making 
the simple motor described in “* Experimenta! Science,” 
and would like to know if the shaft can run on oiled 
wood, and can I make the armature ring out of iron? A. 
You can use wood for your journal boxes if yon pre- 
fer todo eo. Use the end of the grain for bearing pur- 
poses and have it thoroughly saturated with oil. The 
motor will operate with a ring of solid iron, but it will 
not be nearly as efficient as it would be if Jaminated or 
made of iron wire. 


(4298) C. W. Y. asks how to connect the 
terminals of the winding on a three armed motor arma- 
ture. A. You can connecteach pair of adjacent termi- 
nals with a commutator bar, the commutator having 
three bars. C ted in this , the current will 
flow as in a Gramme ring, or you can connect one set of 
terminals together at one end of the armature and con- 
nect the other set with a commutator having three 
bars. 


(4299) G. P. K. wants a toning solution 
and the amount necessary for 21g by 4 prints (silver 








paper). A. 
We isentacs COSScoeecsecoccesosoccccoces 3 o7 
Bicarbonate of soda ....... bSseébecencescs 1 gr. 
COR GIB nccnccccccocceccccccess-000. SB ™ 
ST MInnns cansceee sseéuccauine he 


(4300) W. P. D. writes: 1. I have an air 
pomp, the receiver of which is stuck to the brass 
plate. When last used some four or five years ago, the 
edge of the glass was smeared with oil to ineure con- 
tact. Do not know whatkind of oil. Ether or benzine 
will not start it. Howcan I getit off? A. We think 
kerosene oil applied to a joint will soften the hard oil, 
if allowed to stand two or three days. If you do not 
succeed with the kerosene, you might try a solution of 
caustic potash or soda in water. If thie fails, possibly 
you may be able to accomplish the desired result by 
heating the plate slowly and carefully until the oil is 
softened, 2. Repairing a battery in which the carbon 
plates are held in position by soldering to metal plates. 
How can I tin or plate with metal the carbons to hold 
the solder? A. You should paraffine the ends of the 
carbon plates to which yon desire to apply the connec- 
tions, by heating the ends and rubbing on paraffine, 
allowing it to soak in. Care should be taken to not 
allow the paraffine to extend to the part which is to be 
immersed in the battery solution. The paraffined ends 
you can electroplate with copper, and to the copper 
plate you can solder your connections, or if you desire 
a simpler method you can cast lead upon the paraffined 
ends, In this case care should be taken to pour the 
lead as cool as possible. 


(4301) J. H. J. C. writes: How to as- 
certain if water that flows and stands in galvanized 
iron pipes contains a solution of zinc. A. Concentrate 
by evaporation, add a slight excess sodium hydrate, 
filter if necessary, ani pass sulphureted hydrogen 
through it. A white precipitate indicates the presence 
of zinc. 


(4302) N. L. asks: The way in which 
*o put @ canvas razor strop in the best condition? A. 
Oxide of tin or the putty powder of the shops mixed 
with sweet oil to a thick paste and spread thinly on the 
strop makes an excellent dressing. 


(4308) C. C. L. says: Will you inform 
me through Notes and Queries as to what is the cause 
of the popping of corn * A. The popping of corn is sup- 
poxed to be caneed by the generation of steam from the 
water combined with the starch and gluten, which by 
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(4304) F. K. asks what arsenic is used 
for in the manufacture of wall paper? What grades of 
paper is it mostly usedin? A. It is used in green and 
other colors; sometimes in those where it would be 
least suspected. It is aleo claimed that it finds its way 
in with the glue sizing, having been used as @ preserva- 
tive of hides and stock from which the glue was made. 
No grade of paper can be specified in which it is 
specially to be apprehended, 

4305) J. W. asks for a method of 
cleaning papered walls, A. If not very dirty, the paper 
of any room will be mach improved by brushing it over 
in straight lines with @ soft broom, covered with a 
clean, soft cloth; if, however, the paper be much soiled, 
very stale bread is the best thing to clean it with. Cut 
a very stale loaf into slices, and in the lightest manner 
wipe the paper with it in a downward direction, Clean 
about a yard at a time, all one way. 

(4306) J. B. asks: 1. Can “carbon 
copies” from typewriter be fixed so as not to rub off? 
itso, how? A, Prepare water starch, in the manner of 
the laundress, of such @ strength as to forma jelly 
when cold, and then apply with a broad camel hair 
brush, as in varnishing, The same may be done with 
thin cold isinglass water or size or rice water, In lieu 
of this treatment you may use the fixative commonly 
employed for fixing drawings. This is applied with a 
spray tube or automizer, 2, What is the difference in 
the winding of a direct current dynamo and an alter- 
nate current dynamo? A. In a direct current dynamo 
all of the coils are commonly wound in the same direc- 
tion. If wound alternately in opposite directions, the 
current is made to pass in one direction, over the cir- 
cuit by means of a commutator. In alternating current 
machines, the coils of the armature are wound alter- 
nately in opposite directions and the current is not 
corrected. 

(4307) J. T. asks for the best and 
safest method to generate chlorine gas in small quan- 
tities. A. Simply expose bleaching powder to the air, 
and chlorine will be evolved, Addition of an acid, such 
as hydrochloric, will accelerate the operation, By act- 
ing on manganese binoxide with hydrochloric acid, 
especially if warmed, chlorine can be evolved in large 


quantities. 


(4308) C. T. B. asks where “sodium 
ethylate’’ (mentioned in Sciznwririo American, No. 
24, December, 1889), for the removal of hairy moles, 
can be procured or how it can be made? A. Address 
a wholesale dealer in chemicals, It is made by dissolv- 
ing metallic sodium in alcohol, The latter should be 
anhydrous or absolute, 


(4309) J. W. T. asks: 1. How many 
cells of storage battery and approximate weight of same 
would be required to ran one-half horse power motor 
for at least ten hours without recharging? A. It re- 
quires eight cells of storage battery for a horse power. 
For running your one-half horse power motor for ten 
hours you would require eight celle, 2. In an alternat- 
ing current transformer, what would be the effect on 
the primary circuit of a short circuit in the secondary 
with no fuses in circuit? A, The primary and the sec- 
ondary wires would both become hot, 


(4310) E. 8. A. asks: What size wire 
to use for connecting field magnet terminals with 
brushes and binding posts of the eight light dynamo, 
described in SuprLement, No. 600, also what size con- 
ductors to use in distributing lamps through a room? 
A. For connecting the field magnet terminals use No. 
12 or No. 14 wire. For conductors for conveying away 
the current you can begin with No. 16, which you can 
ase throughout unless you desire to reduce the size, in 
which case use No. 18 for the branch wires, and No. 20 
for the conductors leading to the lamps, 


(81) W. B. R. says: I have two 
pounds No. 30 double cotton-wound copper magnet 
wire with which I wish to constract an induction coil. 
What number and how many layers of wire should I 
use for the primary? What size core of soft iron wires 
should I use? How Jong should the coil be? Could I 
ran the above coil with a magnet ric hi 
with alternating current, or would I get better results 
from the coil to use batteries anda circuit breaker? A. 
No, 30 wire is rather large for a small spark coil; how- 
ever, you will be able to make a coil which will yield a 
heavy but short spark. You will find the instructions 
you require in SupPLement, No, 160. A magneto of 
suitable size, with a winding adapted to the primary 
coil, would be preferable to batteries. 


(4312) F. P. writes: 1. I have made 
the small dynamo described in SuPPLEMENT, No. 161, 
as per instructions, I have tried to ran a 12 candle 
power 20 volt Edison incandescent lamp, without any 
success. What is the trouble? Is it too low voltage of 
the machine? If go, can I increase it enough by mag- 
hetizing the fields with a battery, and how many cells 
would it take? A, The dynamo referred to has an E. 
M.F. of abont 12 volts, which is obviously insufficient 
for running a 20 volt lamp, You can ran two or three 
five or six candle power low voltage lamps with the 
machine, but you cannot increase the voltage to 20. 2. 
Which dynamo do you think would give the better 
results, in the way’of running incandescent lamps—the 
one described in SuprLement, No. 600, or the one in 
No. 84? A. The Edison dynamo described in SuppLe- 
MENT, No. 844, is undoubtedly more efficient than the 
dynamo described in SuPPLEMENT, No. 600. 3. Have 
you any book that would be advisable to study in con- 
hection with making @ dynamo, in order to learn the 
fundamental principles? A. “ Experimental Science ” 
will probably meet your wants, Price by mail 4. 


(4818) C. W. N. says: If you will tell 
“. E. 'T. (No, 4223, issue April 16) to leave off or quit 
his coffee, there ig no doubt but that he will have no 
nervous irritability to complain of, Many will exclaim 
nonsense to this advice, but it costs only a bit of self- 
restraint to try the remedy a couple of months, and 
that can do one no great amount of harm. 

(4314) M.D. asks: 1, What is meant by 
shunt-wonnd dynamos and alternating current dy- 
namos? A, A shunt-wound dynamo is one in which the 
Current divides at the brushes, part of it going from one 











brash through the field magnet back to the other brush, 
the other part going from the same brush to the external 
circuit and back to the opposite brush. An alternating 
current dynamo is ove which generates a current 
formed of equal and opposite pulsations, The alterna- 
tions occur with very great frequency. 2 Can the 
motor described in SctentiFic AMERICAN SUPPLEMENT 
No. 641be used on an incandescent lamp circuit of 
about 110 volts? A. Its resistance is too low for use on a 
110 volt circuit. 3. How many feetof Nos. 20, 30, andj 
copper wire is required for a resistance of 20 ohms ? A. 
19242 189°32 and 47 feet respectively. 4, What is the 
object in low-speed dynamos? A. They are designed 
toavoid belting by the connection of the armature di- 
rectly with the engine shaft. 5. What is a rheostat, 
ammeter, and galvanometer? A. A rheostat is any va- 
riable resistance which may be thrown into a circuit. 
It genera!ly consists of a series of coils of different re- 
sistances, with switches for throwing the coils in and 
out of the cirenit. An ammeter is an instrument for 
measuring amperes. It is a form of galvanometer 
having a coil without appreciable resistance. A gal- 
vanometer is an instrument consisting of a magnetic 
needle suspended within or above acoil and designed 
for indicating the direction of the current, and for use 
in connection with a rheostat for measuring currents. 
6. How is soldering fluid made? A. By dissolving zinc 
in muriatic acid until! it wiil dissolve no more, then di- 
luting the solution with an equal bulk of water, 7. 
Could I use No. 16 paraffined office wire to wind cast 
iron field magnets of motor 641? Or would it be best to 
remove first layer of insulation? A. The insulation of 
office wire is too thick for use on electro magnets. Bet- 
ter purchase magnet wire. 8. Will ten coils do for ar- 
mature as well as twelve? If not, why? A. By muiti- 
plying the number of coils the tendency |to sparking 
and burning out the armature is diminished. 9. What 
changes would be necessary to use this motor as a dy- 
namo? A. Useacastiron field magnet and wind the 
armature and magnet with No. 20 wire. 


(4815) J. F. C. says: Within a space of 
four years two barns have been strack by lightning and 
burned on the same spot of earth—no rock, no gravel, 
Does this indicate iron or other metals? There are 
three stones in an ancient temple in Syria, or near foot 
of Mount Lebanon, 71 feet by 14 feet by 13 feet and one 
the same size on pillars at quarry one mile away. Could 
our engineers move this one to the temple. Could they 
handle the stone forming the overhead ceiling to room in 
the great pyramid or the largest stone in the old wall at 
Jerusalem ? Hasany analysis of Egyptian mummies 
determined whether anything more than common salt 
was used in mummifying process? If so, what? A. We 
can only add that it is an old saw that hghtning never 
strikes twice in the same place, yet in this case it does 
not indicate mineral attraction. The great stones 
weigh about 1,000 tons. Captain Eads’ ship rai)way 
was to carry several times this weight across the isthmus, 
The Great Eastern was the greatest block that modern 
engineers ever stumbled on, beside which the stone 
blocks are pygmies. There were probably other pre- 
servatives than salt used on the mummies. The dry air 
of Egyrt was the principal preservative, 


(4816) J. W. K. asks: I would like to 
know if a telegraph sounder can be so irjured by long 
use of an excessive amount of battery as to afterward 
render it unfit for use with a normal amount of current, 
say from one cell gravity battery. I have one that has 
been in use for about a year with three cells gravity bat- 
tery, and upon trying to use it with only one, it fails to 
work in a satisfactory manner, If it can be and is so 
injured, can you suggest a remedy? A. The resistance 
of the winding of the sounder magnet may have been 
very slightly increased by the use of an excessive cur- 
rent, bat we do not think it would be appreciable in the 
ordinary working of theeinstrument. If you examine 
the sounder and the connections of the wire carefully, 
you will probably find a poor electrical connection at 
some point, or possibly the trurnions of the sounder 
lever work with too great friction, If you have used a 
current which has burned out the insulation, of course 
the only remedy is rewinding the magnet. 


(4817) J. 8S. 8. asks: 1. What is the 
cause of the bursting of an emery wheel when running 
atahigh speed? A. Itis generally due to lack of co- 
hesion among the particies of the wheel, the wheel hay- 
ing insufficient strength to withstand centrifugal force, 
The remedy is obviously stronger wheels or less speed, 
2. What effect would the opening of a window have upon 
a vulcanizer, with the pressure above the limit of safety, 
the cool air blowing through the window on the 
vulcanizer ? A. The tendency will be to cool the vul- 
canizer and reduce the liability to explosion. 3, How 
is the specific gravity of a body obtained? A. Specific 
gravity is cbtained by weighing the body in air, then 
weighing in water and dividing the weight in air by 
the loss of weight in water. 


(4318) C. B. asks how to purify rancid 
batter. A. This can be done by melting in twice its 
weight of boiling water and shaking well. Pour the 
melted butter into ice water, allow it to regain its con- 
sistence, Another plan is to beat up 14 pound good 
fresh lime in a pail of water. Allow it to stand for an 
hour until the impurities have settled. Then pour off 
the clear portion, and wash the butter in that. Butter 
8o treated is never as good as fresh butter. 


(4819) W. J. N. asks: Is it correct to 
put a globe or any valve ina steam pipe with the pres- 
sure on top of disk? There isa gentleman who claims 
to be quite a mechanic, says the pressure should be 
at top of disk. I say it should be on the bottom of 
disk. A. Youare right. All valves should shat against 
the source of steam supply, This enables the packing 
of the stuffing boxes with steam on the boiler. 


(4820) L. W. A. asks why an injector 
works. The best informed machinists I have met can- 
not tell, Others say there is more pressure on top than 
on bottom of boiler. I thought I had discovered the 
reason why it works, but was told that the feed pipe is 
sometimes larger than steam pipe. At any rate, if you 
close one cock more than the other on a glass gange you 
can fill it with water or, by reversing, blow it all out. A. 
The theory in regard to the mechanical action of the in. 
jector is based upon the transfer of the momentum of 





steam at a high velocity to the surrounding annulus of 
water at the point of contact and the instantaneous con- 
densation of the steam into water. The water of con- 
densation by its impact at the high velocity of the 
steam gives momentum to the surrounding water equal 
to overcoming nearly double the boiler pressure, or, in 
other words, it is the impact of the condensing steam 
atahigh velocity that carries the feed water through 
the nozzle with sufficient force to overcome the re- 
sistance from the boiler pressure. 


(4821) E. D. W. says: A fence is to be 
built over a half circle hili. Another over a straight 
line being the exact diameter of the above half circle. 
The specification calls for posts placed 2 feet apart, 
Which job will require the greatest number of pickets? 
A. If the pickets are placedjvertically, it will require the 
same number of pickets for both jobs. Not so with 
the rails, as is self-evident, 


(4822) H. A. U. asks whether he is right 
in his belief that phrenological examinations, executed 
in the hands of a competent person, indicate true re- 
sults or not, and whether phrenology is an established 
science or not, A. Phrenology is not considered an 
exact science, but there is enough in it to make it very 
useful as a system by which character and propensities 
can be known and recorded by persons proficient in the 
manipulation of the outward signs. 


pieces of gas pipe, one telescoping the other. The 
large piece I wrap with a piece of flannel, the smaller 
one I heat over a lamp and insert in the largerjone; the 
flannel then becomes moist. How can I heat the 
flannel without the presence of moisture? A, We suc- 
gest the use of an unglazed porcelain tube for the outer 
tube. 


(4824) J. F. asks: 1. Will not asoft iron 
plate answer for an insulator of magnetism for a mag- 
netic motor or a perpetual motion machine? A. 
A softfiron plate will cat off the magnetism, but it re- 
quires power to remove it from the magnetic field. 2. 
What size wire is used on the field magnet of the sim- 
ple electric motor described in SuprLemznt, No. 641. 
A. No, 18. 
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(4828) A. E. L. writes: I have two g 
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Cc 
C 
Cc 
Cc 
Cc 
Cc . L. 
Cc ’ 
‘Trace carrier. 
shells, machine for loading, W. W. 73.400 
Din this bennedcbeecesetosetecescessetocetio; 473, 
Case. See Shipping case. 
Cash indicator ; ister, H. Cook............. . 73,004 
Cash register, H. A. Bierley........... necoce SD 
Cash register, T. Rogers...... . 27 
Cash register, R. W. Whitne ees 478,719 
Cash register and indicator, +» 473,506 
Catching tool, R. C. Groom... ........-. 2-6. ccseegs: 423,739 
Cemen' wells and cisterns, device for, W. H. 
E> Eeiiices cabbeunnthn dba 0bvteasénseesecseecge pence 73,823 
Chair. See Folding chair. 
Chimney top, . Raymond.... . 473,868 
Chiseling, ling, or prospecti i 
Si Anttnenescatcscesudbedtneyaenscbeetinbukt de 478,549 
Chopper. Meat chopper. 
Cigar and ash holder, Tibbits & Sadier.... ........ 473,646 
Cireuit closer, C. H. Delano..............+.s...00... 473,499 
Cireuit controlling device, M. Thum..... evvesvens GOO 
Clamp. See Hose clamp. Pulley clamp. Saw 
Clasp. Suspender clasp. 
Clasp, Kelly Le A a oS oe 478,629 
Cl er. See Flue cleaner. Grain cleaner, 
Cloth winding machine, J. J. Zahner-Muosli. . 473,002 
























wi 
Coal 
Colori 
nD 

Commu r connection for electric motors or 

o — ra, C. Tg gh ee apseoes eresecece phy 

‘ompressing apparatus, L. A. sber. oes. 4 

Rongenteases, = aa ° ; : tno 

00) apparatus, 8. peoocecesce “ 7 

Gorn thinner, J. 1. Tanay..........""""": Ga 

Cousins. Car coupling. Electric wire coup- 

NE I oo sauces dbtoseanennvenes iota 473,682 

Cultivator, H. D. Babcock.. oes «+» 4,491 

Cup. vubricator cup. 

Curling tron, M. Campbell (7)............. 0.00005: 11,2387 

CRIS Mile Es MEM c caseccarcnesencccccccecescs 473,034 
‘, Herman..... 475,740 


Cut-off for wateri Srongne, ©. F -_ 
Cutter, See Ant hill cutter. Sand cutter. Brick 

and tile cutter. Straw cutter. 
+ age rd casing, E. W. Mackenzie-Hughes........ 478,409 
See Leather cutting die. 





Display rack, C. Puddifoot............... 0.66.00... T3008 
Disintegrator and amalgamator, placer, G. L. 

Si innhaéesncceehenenseceveennnstecten buebbunte 473,451 
Distillation and apparatus used therefor, A. W. 

Tint rntenasdepebincnseqeetoesens pohevhennndainh 473,659 
Uh Ui ti iD octncansneneononeeescoesevennevears 473,625 
Door check, L. i cansencwensesecesesesscbébnese 473,785 

I, It, III, « onnedcecscéncccecseqcteuce 478 
Door fastener, 8. N. Lawing............ aenniniiinan 47a, 
Door spring and ca ques, W. Gilfillan pio 
Dredger, dipper, J. Van Patten.............6+.<0e000. 4735 
Drier Bee Clothes drier. 

Drill. See Coal drill. 

Drills, sleeve for saper, GO. BD, PUA, cocecccessccrcee 478,659 
Drink mixer, R. D. Schroeder..................... . TS 
Dust and ash receptacie, F. J. Steinwald........... dT 
Dust collector and grain cleaner, i’. Haeckler..... 474,662 
Dye, Rpting Cepinntth tabeuirebeouedeesnenene 473,455 
Bar t. . G. A. Bonwill.. 73,008, 478,805 
Electric Od 


reuit controlling devioo M. Than.....: 4730 


Electric contact protector, R. Varley, Jr........... 







Electric machine, dynamo, W. Decker............. 478,547 
Electric machine, dynamo, R. Kickemeyer, 

478,618, 473,619 
Electric switch, H. K. Hitchoook... ..........0.... 473,004 
Electric switchboard, J TB, MAGER..ccccccescvescces Game 
Electric wire coupling, J. F. McHiroy............... 473,637 
Electric wire, cove’ H. A. Rueter............... 3,713 

Elevator. Hydraulic elevator. ‘ruck ele- 

vator. Water elevator. 
See G e. Steam engine. 
|) ~ ster seus sereeessequnnes 75,657 
rT evaporator. 

paratus, ©. 8. Jeukima................ 478,08 


d, knockdown, H. A. J. Rieckert.. 475,7 
for aiding rainfa\\, automatic trane- 
and exploder for, L. ‘L, BEOWRD..... 00000. aT, 
Knit fabric. Knitted fapric. 
O. Tuerk 










box, 


J. 













































4 
4 J. 
Alarm. 
a , B. Ty: 473,533 Fence gate, — A Seller... meeger sar cps sacers 4 
» £09, ence ets, machine for wiring, L. H. Siagle... 473,7 
4 Tym 473,799 | Wiper extract! machine, F. in 472,826 
4 Pile, letter, B. Brower.............. a. ven» $73,448 
Curtis rile, journal page, J. O’Rourke.... ot 73,77 
: Filing phyeieban prestriptiona, W. it. idail 473,552 
J physicians’ ions, W. R. Hall...... 73, 500 
H. B. 8pen Fire alarin, thermostatic, (. D. Moaher.......... . 473,609 
Firearm, repeating, L. M. R. Daudeteau,.......... 73,827 
bag Fire engines, f water heater, for, P. Smwith..... 473,503 
and Mire escape, W. Gunnarson.......................... 47ST? 
press power, P. C. OK. 2.22 0e eee reeee 473,645 | Fire extinguisher, automatic, 0. ©, Barber....... 473,442 
Band cutter and Seqser, Y H. Ellinger............ 473,620 hing lines, swivel for, R. Herring, Jr............ 475,08 
Banding machine, W. nk 473,886 hing reel, A. B. Hendryx............-.... 473,086, 472,700 
Bar fixtures, sectional in le, J. Neu- om floors and other gurfaces, ap ratus for the 
pecccccccceescasecscececcceceescosscooosssesess ‘ man ure of cove or, Oetzmann 
sarrel consraraon, . Jae s etaeebeepecsenneoeessebes pid a = a ear ee eH. 
Sarre! OF, W. W. LOTINGWEN. «4... 00eceeeesene ‘ Flour bin and sieve, combined, A. Wolff. 
arrel, ventilated, R. J. LOrBOD joes 473,589 | Flower pot. H. 
Barrels, etc., manufacture of metal, D, Caird...... 473,495 | Fiue cleaner, M. J. Carbis......... . 
Battery. See Plunge battery. Flushing device for urinals ar 
tery. RS ip ae AE i RS . 
Bed, spring, H. L. Day...........-ceecseecececeeeeeee 473,729 | Flushing tank, G. W. Keyser 
Bee smoker, T. F. Bingham................0sseees+: 473,724 | Folding box or crate, B. 7 
Boer drawing apparstes, P. F. Gaynor............. 473,187 | Folding chair, T. J. Le Count............ snaiieons, GED 
Bell, E. we well te Frame. See Plant frame. Umbrella or parasol 
Bell, Iske me. 
Bell —_¥. door Fruit pitting machine, T. Harding . 473,838 
Belt fastener, Balle Fuel press and cutter, G. Frank........... ..» 42,804 
Belting, R. Cowen Fumigator, H. F. Loepere sitiahbes ... 473,581 
Bic J. Diamond Gauge. See Leather gauge. 
Bicycle ball bearing, W. H. Binus Gas and electric light bracket, combined, J. Fite- 
Bicycle chain adjustmen: cai ase tetadasenstet shievuveusnenean bh 4 
Bicycle hub and shaft Gas engine, C. W. Weiss....... 2... . ccc ec secesess 
Bicycle saddle, W. 478,009 | Gas to burners, automatic governor for reguiat- 
Bic + o spring, oat” the supply of, Cc. . eworts... aneae ah. 
Bicye J. ‘ence gate. way gate. 
Bill and letter oid (hn a lana pe stinctbemcnll  e 
Bin. See Flour bin. casa cesncncessennguncotnnegesstens 
Binder, - Ga. . J. Pearce....... ossniinediehall 
Blackboard Globe or shade holder, D. N. Gleason. 
Block. See Piano pin block. Governor, cut-off, L. ¢ eran 
Board. See Trontng beard. Governor, engine, M. Rothfuss................0.... 
Boiler. See Water tube boiler. Grader and oem, Desjardin & Stewart.......... 73,50 
Bene seaper. Mh > as beh bbecgbnnsens chsetens Grain binder butt board, G. Schubert.............. 
Bolts, ine for cutting screw threads on, H. Grain cleaner and scourer, G. A. Smith............ 
is cmiticcaamshpdoetabbaselecpnbesovsepnens 473,640 | Guard. See Razor guard. 
Book cover, G. W. Holdem....... .....- 2. esse cns sues 473,575 | Gun, ne spr Mb ite AMID. covcescecevcences 4 
Book blank for, W. B. Harison.. 473,502 | Gun, » air, W. F. Markham........ inatneneed 
Book, coupon system, combined order, Handle. Bell handle. 
b Wie Snscasddccdgaeoveconcsecotaptseocesenonvees 473,875 | Harrow, W. J. agg Slash sibmdebdebeereatusacentinnns 
gg RRR RER RR RERAEEES 
473,708 | Harrow and roller, F. B. Harvey.... .............«+ 
Harvester, corn, W. ©. Houser....... iiiodente 
698 | Hat blocking and pressing machine, M. Quinn.... & 


Hay rake, horse, G. H. Carver...... 
Hay rake, horse, W. Stralt.............. wens 4 
Heat regulating apparatus, automatic, C. F. Good- 


heater. Water heater 
Heel, G. W. F. Randolph 
Hinge, Baker & ame b Ve epmegnognescqsocoecscoccce ° 
Eciiins mpling' it Oeren, eo. 
Hold ih, Ts cetcdnactaseescts 
Holder. 
holder. Globe or shade h 
Rei der. Sash holder. 


» Bill and ietter bolder. Cigar and ash 
older. Music boicer. 





r evaporator or drier, J. H. Crozier ......... 
water and hot air heater, combination, F.C. 
Wk SE ont hinienteinnndeseésoceee: anne 
Hub, vehicle, G. & P. Blechschmidt.. wee 

Hub, vehicle, l. M. Warner 
elevator, 
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st mould, J. Tilirarwortlh... 006. s.segeenseeneee .. a5 
aod manufacture of steel Kennedy & Grant- 
land 473,408 | 
Inhaler and medicator, combined, J. J Sencen- d 
baugh $73,598 
Inketand, J. W. Grantiand eee ... 3,501 
Inkstand, FB. &. Raff (r ‘ 112, 11,234 
Insect trap, H. v. Puckler oot epee .. 8 
Lror sere i 
{roning ar 473,063 
Jack, Bee Bont 
Joint soe Hail 
ar f ie Pep »per 
Anitted fat a2en 
A nitting 4. ©. Migly 
Lace fastening, shoe, A. L. Crowel 
Ladder, J. #. Mitchell 
Ladder, extensibie, J. McQuillan 


Ladders, et« ee ee i Judd 
Lamp, alternating current are, B. B Ww ard 
Lamp and cane umbrella, combined, 8. Lam- 





berger 
Lamp burner, P. J. F. Graeme 
lamp, centra }. Jauch 
Lamp supt Lucas 





for central draught, w. L. 





Lamm, wih 





Upson 
Last, J. Brighan 
Lawn eprinkier, traveling, J. 8. Fellows 
t cutting die, W. P. Boeworth 
A.G 


Burton 





» wheel lock. Nut lock. Per 
ock 


473,557 

ombination, GO. H. Williams 473,486 

, seraper, H. T. Carrington T10R 
J. i. Comkiis . 3,608 

8. H. Short 473,674 
Sw we «T3877 
ng & Stoppenbach (TRS 


perating mechanism, A. In- 


reader, J. M. Moyers 
Lawn, swive 4. Wagner 





Lubricator cup, H. Ives 
Mail bag, J. F. A t . 
Mat! bag, J. W. Du Laney 473,616 
Mall matter, packing device for machines for 
sarki M. V. BR. Bthridg {73,000 
Mang! Wi les & Wendell . 3 
Measure register, grain, J. A. & D. James 473,465 
Measuring Instrument, electrical, K. Weston, 
4T3,50R, «TAO 
Meat chopper, A. C. Rankin 473,779 
Mechanical movement, J. H. Stonemetz Pre Bed 
Memorials Of deceased persona, creating, L. N 
Wort gaton 
Metal bending machine. H. BE. Fowler 
Metals. « leaw for, (. §. Siromers 
Metals from thetr ores or compounds, obtaining, 
Cc. 8. Bre 
Meter. See Proportional meter 
ker, cow, W. Murchiand 
Vv Soe ‘ug mill 
Mining coal, P C. Forrester 
M mg machine. coal, A. Bailey 
Mirrors, et frame for, A. Martyn 
Mould Ree lagut mould 
Moiten material, machine for centrtfugally treat- 
ne Bh. Peek 
Mortar, mak nat Waruer & Curry 
Motion, dev rverting, M. C. Wilson 
Me wee, laws ‘ Coan 
Muste holder, H. D. Wheeler 
Music leaf turner, J. H. Ward 


Necktie bows, stretcher for, J. W. Ashworth.. 
Net, portabie moegaito, RK. Wenigmann 





Nut look, J. ¢ eman 
Nut lock, W. Schauweker 
O41 barner, coal, H. Stacey 
OU can, F. Maranvilix 
Ore someonaen r, G. L, Cudner 
Ore concentrator, F. M. ler 
Ore | son: arat rand amaigamat: combined, G. L. 
Caudner 
Package carrier, W. Stone 
Packing device, valve, FE. P. Holly 
Paper bor bianka, corner cutter for, BE. H. Taylor 
Paper of other subetances into sheets, machinery 
or apparatus for catting, A. & KR. J. Bawards.. 475,731 
Parcel! carrier, ©. Capli« 473,508 
farer corer and cutter ar ple, . H. Mitiott (T3421 
Perforat « attach me i, B. Tucker 4 473,488 


‘eh ~k a. &. Webb 473,647 
f. Sch neice 


ooma, Candle lamp for use in, 





Perforating mach ine 
Permutation k 
Photograph te 





Benham & T 473,814 
Photography ne oll paintings by, L | 
Meyer 473,787 


Photography, making relief plates by, J. Husnik. 473,733 
Piansc pin block, Reed & Donovan 7 
ripe Gee Howse an Tobaces pipe. 

Pip: {— 4 “ J bi 





coupi ng for, J. J. Hogan.. 73,422 


Piant frame, &. K j nes 473,76 

Piaater and fertilizer distributer, combined hand 
corn, A. Knapp, Jr T3780 
Planter, corn, A. . fal o (Fe 
Piow, J. B. & B. M. Mitehell ATA SIT 
Vance & Laurence «TAT 









whe estervelt & Clapp (T3208 
r jum? ers safe connection, J Hogan ~~» 400 
Pht nwe battery. J. iH. Howard — 78 
Bee Flower pot ba J 
er. See Baling pre ower Horse power. 
erving animal food ts W. Cameron 473,508 | 
* See Fuel press Printing presse. Soap | 
ena 
ippe r, H. Schaake 473 e890 


tad rma, lock-ap mechaniem for, Horning 
s r lapp 
Printer's nt tes r tool, W. H. F. Bicebaum 

Printing machine, double cylinder fiat bed, 8. D. 


a, Padgett & Bolton 





am for twin screw vessels, J. Hang pear 
Proportional meter, F. E. Youngs T3544, 473,546 
Protecto Ree Klectric contact protector 
Pug mill, J. Crossley ‘ That 
Puller. See Weed and root puller 
Pulley Gawp, split, J. J. Hogan 473,450 
Pulley rigging, dead, J Q. Marsh .. T3 
Pulleys to shafts, secering, M. ©. Reeves 473,504 
Purpy. ecif-measuring, J 


Pump, tacvem, W. L. Judson 

Panch, F. N. Simmon 

Rack. See Dieplay rack 
i 


Rack, J Wi. Crawfor : 473,525 
Rai! joint, M. ©. Niles (TAR 
Rallway cate, J. 8. Chambers, Jr (T3538 
Hailway signal, electric, C. BE Corporan wae 


Railway ewitch, T Waleh 750 
Rallway ewitch, cable, Bishop & Rell ‘(73,2 
Rallway time signa), G. A. Xander a 
Rellway trains, electric signal for. L. Dann (T3522 
Railway trains, emoke conduit for, C. L. Morri- 

aon 473,709 
Railways, eafety catch for tncimed, D. & T. 

James (TA 342 
Rake. See Hay rake 
Razor guard, Hi Huaeg {73,464 
Hee! See Fishing ree 
Refrigerating or ice maxing machines, condenser 

for, Hodges & Havenatrite 473,876 
Regitater See Cash regteter Measure register. 


Register, T. C. Howe «73,701 


Registering apparatna, autographic, J BK 
Thies (r 12% 
Rewuiator. #ee Temperature remuiator 


Rein bolder, H. G. W eatheril! 
Hein =p m wt, F.C. iris e 
Rein support, F. A. Lee 7354 
King ee Aptoning ring. 

Roller. See Barre! rolier 

Rolling and expanding metal tubes, machinery 


for, T. C. Barraclough 473.051 | 
Roofs, snow tron for, J. M. Laird .. 358 
Rubber shoe, F.C. Williams {T3050 
SRaddie, harness, C. Hornever TAA 


Safe lock, W.J. Van Broek {73.900 
Safe. provision, J. Schrit TKN 
Salt grainer, N. §. Sooville . The 
Sash fastener, J. Kane GTR.T57 
Sach fastener, W. H. Lroack 4 CTRSBT 





Hash fastener, C. F. Rossel! : 473,670 
Sach holder, J. BK. Rose . 474,701 
Saw clamp, T. BE. Met racken 473.518 
haw machine, band, J. I. Landis 473,408 
Sawmil! riage, J. M. Bosse, 473.7% 
Saw dog, P. J. Deyte et ai TA 8 
Haw setting device, G. Lats {TA 5 
Saw teeth, tool for dressing, G. C. Ferguson 71622 
Meale, hydroetat ' fowton 474,772 
Serew cutting pi BR. Keiper S352 





Secondary hatter Roberts (r) 11,28 
Separator See (ire separator 








Bettoe and bedi, « vined J Alexander 473.963 
Mewerage system, § ‘e Baboock 473,489 
Sewerage eyctem and b low tile for use in same, 

8. K. Baboock fame | 


Sewing machine, KB. H. Smit? 
ing machine, buttonhole, KB. B. Allen..... 
machine. sole. ¥ & Mever 


Wood 
| Perfumery, Winkelmann & Brown Drug Com 
Hid, 21,084 


oo ia 


“seme maching tension releasing devion, GH. 
Dimond 


| ee ats stnkieg coe - 


Shineine case or box, 

Shoes, i KA 

Shutter fastener, 

Shutter fastener, G. c 

Sign, J. Lindner ° 

Signal. See Railway signal. Railway time 
al 





nal. 
Smelting cast iron borings, turnings, and shav- 











American. 
Modvertisements. 





same rate per 
ment, as the letter a 
received at Publi 











pparatus for, J. Hansem.............«00++ 3,741 
apart ai Srresber, a {chi * meen aanodieuanee faa | morning to appear in the followin "s _- on Dias 
Spinning ring and pores. ©. H. ¢ ' —_ 4 —--—— 
Spring. See Bicycle saddie spring. a 
a See Automatic. sprinkler, Lawn ADA NY T WALL PLASTE a 
asprin «: 
. Hoff. . 473,506 BEST PLASTERING MATERIAL KNOWN. 
Rocket wre wrench, B. H. Daniap. ‘ : ae | ee Its success has been phenomenal 
oe ™ t D 0. usc . 
Stamp, time, M. Wetss.. fase | ADAMART MPG. C0. SYRACUSE, N. Y. 


Stand. See Exbibition stand. Umbrella ee. 
Starch, cent eden machine for refining, G. A. 

BeBe ace coupe cocsegsasccescusapsecgns tebensesetnede 
Steam apparatu wafety vent for, W. C. Baker.... 473,722 
Steam engine, J. N. Kemmerer. ...........+-<-s++s5+ 473,844 
Steam supply a tus for controling and indi- 

cating, ck mery.... ‘nw 
Stocking an making same, 
Stone cutting and dressing Sachin ©: McDon- 

ald 


Stool, folding, W. Ht ilder 
Strainer, tea or codes, i Hennig. 
Straw cutter, H. 
Surgical pump, W. ec cccccccccccccnsesesss 








Suspender clasp, Ne) TTT 
Switch. See Rectrie —_——, Railway switch. 

Tack or nail driver, c, Godrey . ... 5. sce nnceene 

Tack pulling machine. Paquette t La © mapeie.. . 73,708 
Tall = spring, F. Nickerson, Jr.... . 3,774 
Tank. lus ape tank. 

Tank Mt. A Sones puceucecqapescoqscoene 478,461 
Tank feeder, G. ae a ac cenawsephpedannaséal 473,571 
Tanning compound, 8 ow Wrens 473,805 
Tea kettle, Black & Natius 473,819 
Tea pot, R. Chidley .. a7 
Telegraph or ether i ple, W. Pitt cocescense WEE 
Telephone system, two-wire, G. Taintor. sccedetetll 473,5R2 
Temperature ulator, J. F. Mc Elroy.. .. 73,658 
Ticket, railway, ET... costececoutibess 473,582 


Tie. See Bag bale, and bundle tie. 
Tire for wheels of A Aat B. Dunlop...... 473,581 
Tire, pneumatic, P. W L 473, 


Tobacco ipe, W. B. Hughes. ..........0-ccecceceeee 
Toy, G. V WSulvrenth. eeccoccocccccoescocoscocceoss 
Toy, J. B. Kibler ganoccesencosssesecseneese 

Trace carrier, H. C. Doerr...............s0sseecevees 


Trap. See Insect trap. 
Trees, machine for baling, H. O. Thomas 
Trimmer, rotary, Harriagan & Packard 
Trough. See Feed tro 

Truck elevator, C. & L. ker... 








Truss, W. A. Adair 7 
Tubes from mandreis, joosening, F. EB. 6. ALS. 

TENG, cccnccancsansbeanestounapeonee » . 473,72 
Tug securing device, A. ‘Bennett........ cesceccees GTAMIS 
Tug, shaft, J. Grammer, ............-sseseceeeseeees 473,024 | 
Type setting machine, G. A. Botton........ eve CT 


Typewriter carriage, as & Barber 
Typewriting machine and ribbon holder ‘thereot, 


Webb & Chapin. ...........ccessnuess 473,718 | 
Umbrella, H. 8. SE sailed anhtamensncheddithe 473,649 


Umbrella or parasol frame, C. B. Macneal peneseease 473,470 
Umbrella stand, H. J. Feuchtwanger.. cosvecees QTaGae 
Urinal, C. G. Zeilman 





Vaive, M. D. O’Brien 473,707 
Valve, G. H. 3 . 6n 
Valve, R. Woe 473488 


Valve, emeee slide, W. T. Harrison 47374 
vaive for pneumatic tires, G. H. F. Schrader.. 473,673 
Valve, steam engine, N. W. Twiss................ . 473,088 
Vehicle, L. H. Johnson voveees STAR 
Vehicle, electrically propelled, FP. Gardner........ 473.871 





Vehicle propelling mechanism, 1. B. Jones....... 473, 
Vehicle wheel, - '¥ acccccccceceuceses 473,812 
Vehicle wheel, J. Ridge. ..........c.cccenccscceseneee 7 
Veloctpede, iis we a it th as 473,586 
Vessels, means for tow! , J, P. Manton........... 473,471 
Veterinary impreanator, C. C. Lyford.............. 473,632 
Violin, G. ADPAMIB. ..... 6... noe ens senneeeeeees .. ee 
. T3577 


Wagon — gear, L. D. Hurd.............. 
Washing ne, H. H. & 8. D. Palmer... 
Watch winding mechanism, N. Silberberg. 
Water closet cover, M. Schubert. 
Water elevator, H. Harris. . 
Water heater, service pipe.. J. | Krumacheid. 
Water tube boiler, 0. 
wee wheel, C. W. Nich 
Weed and root puller, W. W. Wheelock... 
Weeder end cultivator, W. H. M. Cate 
Weldt appar tus, induction discharge prot ec- 
tor for, BT nene0dc 6gnccengeeesege bonne cocates 
worms metal, process of and apparatus for, 
OS | ator lo astm, 
Wheel. See Vehicle wheel. Water wheel. 
Wheel, L. J. Crecelius 
Whip, ¥. P. Couse 







eeoeanseeane 473,733 [pos Wood or Metal workers without steam 


mpro 
| shop use, also for Industria! Schools, 








Patent Foot Power Machinery 
Complete Outfits. 


we os can successfully compete with 
by ust our New 

LA Bor “SAVE Ne wohinery, 

latest and most for practi 


= Traini oii Mic Co 
eneca -aiis oO. 
Water Street, Seneca 1%. N,. ¥. 








' A. MARCH Int 10 OC TOBER 1st. 
a ~ wane two millions. Ma Manufactured on roy- 
= RO. nA ADVERTISING CO. 
Fink FUSE COSHOCTON, 0. r 
Improved Screw Cutting LATHES == 
Foot and Power 
Drill Presses, Shapers, Bape, Cresing, an + ee 
Machinists’ Tools and Su Lathes on 
2” Catalogue ye — sy 


SEBASTIAN LATHE COMPANY, 
44-46 Central Ave., Cincinnati, O. 











WANTED, A MECHANICAL EXPERT 


| To furnish a machine to further a patent. Address 
R. M. anasenn @8 West Main Street, Louisville, Ky. 


SOME APPL ICATIONS OF ELECTRIC 
Transmiassion.—A lecture by Frank J. Sprague, delivered 
m the Sibiey College course, explaining the various 
methods of transmitting ~y- gt ~ a electricity and the 
operation and g vernment o and reviewing 
some of the —_ apptic ations that ‘have been made in 
this tine. With /é illustrations. Contained in Scien. 
TIFIC AMERICAN SUPPLEMENT, Nos. 707, 7 

“9. Price 10 cents each. To be had at this 3a and 

ym al) newsdea:ers. 


~*-¥OLNEY W. MASON & Co., 
FRICTION PULLEYS CLUTCHES and ELEVATORS 


PROVIDENCE. KR. I. 











DNEY, O10, 


Pneumatic Tire Bicycles, 


Posy 14 One Gaaranteed, 


Kinkwdo0" Witter "e'Co, 


COUNTRY ROADS. —A VALUABLE 
per, by Jas. Owen, on construction and repair of 
eeetry roads. How the Essex County, N. J., vende bave 
been made and maintained. Other work in neighboring 
counties. The wasteful results under the old system. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No, 

10 cents. be had at this office and from 


le 
165 Beni Highland Ave., 











all new 





THE TRIPLE ACTING 
POWER 





for Sehoo, 
= s SeMsen. _ Tore Catalogue free. 
DENISON, Pub! aaanas, Chicage 





THE GIBBS PATENT 

DUST PROTECTOR. 
For protecting the nose and mouth 
a -—_ — of dust of every 
character. uable in mills and 
factories. Pertest protection 
with portpet ventilation. Dust 
inhaled into the nose and lungs 
} gg SE ea te Consum)- 
vector sent 
postpaid on receipt bith — 

Gibbs Respirater Co., 
3% 8. La Salle St., Chicago. 


THE ACTION OF HEAT FROM OPEN 
Fire Grates, Stoves, and Hot Water Pipes.—By F. Dye. 

he ence of house warming practicaily presented. 
With 12 illustrations. ona nm SCIENTIFIC AMER- 
ICAN SUPPLEMENT. $45. Price 10 cents. To be 
had at this office and ee. all newsdealers. 






















BUILDERS OF HICH CRADE BOATS. 


Cedar Rew 


= SEND 


Speed 2 miles an hour. 


We Build Everything, from a Canoe to a Steam Yac 
Complete Stock Oars, Sw 


eeps and Boat Trieenin 
We Make — Sizes Pipe Boilers and Engines 


ats from $25 up 


aper and Steam _y oe frem $300 upward. 
10e, FOR COMPLETE CATALOGUE, 





DAVIS BOAT AND OAR CO., DETROIT, MICH., U. S. A. 











Wire stretcher, H. 8. Shaw............<.«sees«« . a Sz7 
Wire stretching device, F. H. Speed . 473,58 
Wood to prevent decay, treating, M. A. Lucken- 

 eeeeeters tases reese, omen etree 473,705 


Wrench. See Pipe wrench. Socket wrench. 
Wrist plate, J. Barclay 473,810 
Zine foil and manufacturing the same, A. Sichel.. 473,790 


DESIGNS. 





pasts tc a 
ttle, Ober ED. ccccccccccosecesosceceses ee 
Chair, F. K. --. 71,508 
Coffin’ AN O. MeCarthy . ee 
Coffin plate, O. +) wed ‘ 71508 
Gate, H. Van Eps shedoteuh 742 
Paper weight, W. Lanyon, Jr........................ 7.4 
Plate, reception, BE. W. Abbot............... . . Te 
Silveremith’s stock, A. Weber...............<.s<sseees 71,510 
71,496 


proce. W. F. Holbrook......... oeceseee 
s oves, ornamental yy for, D. M. . Ireland aancnn 7 
Trimming, dress, T. Adams 


: 
ee 





WOOD WORKING MACHINERY 


For Veneer, Fruit ryt Spt A 
1. E. Merritt Machisery Oec., Leckport, N. kf. 











TRADE MARKS. 
Ale, = oon. Revest Smith heen Pale Ale Brew- 


Baking powder, ©. R. Groff.................... 
Castings, tanlleable, Soochard” Manufacturing 
Ue 

Cheese, 5. nf Udell & Go.: 
Cigarettes, Barron & Co 
Cleansing . 

fabric, W. Kayeer noo Pbesdgeanee 
Confectionery, Hall & Hayward Company, 


Corseta, M. M. Bliss 
Cotton and linen textile goods, ~- _ enmelnies., 21,022 
Cotton thread, J. Brook & _— 21,064, 21,065 
carriers and cases, egg ‘filers, ‘and fruit | 
carriers, H. Weis 21,087 | 


Gloves, kid and other, Pings & Pinner, °"*"*"” 


Gum, chew! W.N. Brewer.. 
aves? | ao articles made or formed thereof, arti- 
IN onccgumncsedbocusegecusccsesiinehe 71,068 
ms Davis Chemical Go...............--..-..... 
Metal burnisbing powder, Diamond Luster Pols b | 
” ae 01 

Oats, wheat, and buckwheat, J. Butler......... «+ T1080 
Ol, crude and refined, cotton seed, M. Liebman... 71,052 
Oils, lubricating, Bliven & — bos epepesoan cag 
Optical instruments for improving eyesight, J. J. 





nds of semt-liquid or liquid form, 


hoe to m0 
21,086 


Ties, 21,087 to 21,061 


Sage a gy Fe J. io Ghasty pocconcesdoegpocnguedcecostbec 
—eLe_ __” yeoman sreen~anner 
Remedy for the cure of headae eit asasin 
or similar Cc C. Kiuxshey Tie blatant 
Saddlery hardw foerhard 
Com y . 
Shoes, Tucker & Mowltom. ......... 2... .0+ssscesseeess 
Soap, tollet, Souvenir Manufacturing Co.... 
Stoves, cooking, Bridge & seems ufacturing 








Compan 
Trays, tea, Restate ot W. M.¢ Fas | 
Trucks, eaeeNinpeet: Sheffield Veloci oin- | 
PED oc cocccccocccengncceseessioreecsebeesbtbevetemese mand 


A printed cepy of the y-w Fy and drawing of 
any patent in the —* oy 1. orany patent in prin 
issued since 198, will be furniah ed ‘from rem this office for | 
a come. In ordering piease mate a the mapnbes | 
of t patent desired. and remit to Munn 
Broadway, New York. oi ° ios, 


Canadian patents may now be obtained io, 
ventors for my of the inventions named in fore- | 


oing list, yvided they are at cost each. 
fi comolianted the cost will fe a ttle more pore. For 


instructions 
York. Guber fevelan patente mag tive iso be cbeaeed. 


- 


ie 


ete. American In- 
ecter Ce., t, Mich. 





WHY DON'T YOU PUT AN 


ELECTRIC BELL 


in your house? For $2.00 we will furnish you a 
complete outfit, with full tnetructions. 


Nowotny Electric Oo., Mfrs. of Electrical Novelties, 
CINCINNATI, OHIO. 


SEND FOR R LIST. fron Sod Wood Wort 


Pusville Pe low prices. JUNIUS HARRIS, 








Hetherington Magazine Camera 
Twelve consecutive YY 14 E 


the tra ihe tr of key Phe action i 








ywheeis, and other mac 
it will have in the near 

trains. With two illustrations. Contained in_ SCrEN- 
TIFIC AMERICAN SUPPLEMENT, No. 843. Price 10 
cents. To be had at this office and from all newsdealers. 


Green River Drilling Machines, 
For hand and pow 


Wel! made, strong, pow durable. 
Also manufacturers of the celebrated 


Lightuing and Green River 
Taps, Dies, Screw Plates, Tap 
be ——~ 2 Bolt ‘Cutting Mach ines, 
Labor Sa Saving Tools. 
WILEY & RUSSELL MFG. CO. 
Greenfield, Maas., U. §. A. 
Send for new Catalogue. 


PH CYCLES Sun easy 


peed pow soridoupet less cycles or de- 
pend on tires alone for com Sylph 
. Frame destroys 










Cy.Co. 
ia, TLL. AGTS. WANTED 





The 
1892 Model 


of the 


Remington 
Typewriter 


is now 
on the market. 





Senp For CATALOGUE. 


Wyckoff, Seamans &F Benedict, 





327 Broadway, New York. 








| ee Ban COMVETOR! 
a 
Grealsrs. | BORDEN, SELLECK & CO., j ate } Chicago, lik 











- 


Full) 





U 
Wor! 
emi 
Roe 
will 
INP, 
vitec 
Ps, 
pawe 
obta: 
Engi 
Colo 




















[AY 7: 1892. ] 


4 New and Splendid 
to all the Metal Industries, 








reast latest inventions and 
Fully ab of we st inventions and, disoc 
Price $2.50. 


Free Of PON in the World. 


Mil Were's Hoaiy-Botk 


RECEIPTS AND PROCESSES. 
Being » collection ef Chessiee’ ovemfand Tall the Metals and he Metals and 


nipulations for Ee. 
nv? 78, including the, 


articles man matted yo therefrom, as well 00 the . 
era toe of “The hi Re jam 
and “ The Metallic | _ s. a et y neve eg 
inzs. One — x wer P poses, y bound 
ar out of Valuable matter on all the Metals and & Alloys 
7 » found in any other book in the Engli 


not t& 
guage 


pe Price $2.50, free of postage to any address in the world. 


circular of pages, showing the of gor fe Con- 
ors page 4 4 : book, will be sent free ' of 
ur- 


= +o yy one in any pint Of the woorkd who sill 
nish us with his address. 

HENRY CAREY BAIRD & CO. 
INDUSTRIAL PU a oe ee ag 
s10 Walnut St., Philadelphia, Pa., U.S.A 


PROPOSALS. 


ee KANA- 
—Proposals ‘orl 














T & ENGINEER OFFIC 

L - WHA, W. VA., April I 

Work for Movable Dame => 
wacit abou 

a 500 pounds of cast iron and two maneuvering winches, 

will be received at this office until 3 p. m. of May 2, 

1s, and then opened. The attention of /_—-—— is in- 


: 
rill 
ay 
bag 








yited to the Acts of Congress, approv' er 
1&3, and February 23, 1887, vol. 822, and vol. 24, 
page 414, Statutes at ormation can be 
obtained by Ty -~ to ADDISON M ScoTt, 
Engineer, at above omen WM. P. CR. LL, 
( bolonel, Corps of Enginevrs, 
Y¥ an Duzen’s Pat. Loose Pulley Oller 
liighest Indorsements, 
Enviable Reputation, 
Scientific Pedigree. 
A two years’ test by conservative 
manufacturers of national reputa- 


tion has shown it to be the only per- 
fect Lubricator for Loose in 
use. Prices very reasonable. od 
for our “ Catalogue Number 55." 

VAN Duzen & Tit, Cincinnati, O 


0c. 


menter apd | Mass. 





MONTHS ON TRIAL” FOR gQ 


buvier’s ny? ,% Electrician. 


3 


for the amateur, e 
public. BUBIER PUB. CO., 





LINSEED OIL AND OTHER OILS 
used in Art Painting.—By Prof. A. H. Church, M.A., 
F.R.3. A discussion of the qualities ys vehicle for 





| operat | 








Scientific 


American. 


After being on the Market Six Years 


The “ACGME ”’ siill Leads! 


Sizes One, Two, Three, and Four Horse Power. Assenget for either NATURAL GAS 
or Kerosene Oil fire, DP eee No extra insurance fire. 
Send for catalogue giving full particu 


ROCHESTER MACHINE TOOL WORKS. Brown's Race, ROCHESTER, N. Y. 


uired on account of the oii 
ars ane prices. 








OIL WELL SUPPLY CO. 


91 &92 WATER STREET, 
Pittsburgh, Pa., 
Manufacturers of everything needed for 
ART ESIANW WMI. 1.e 







HE PENNA. DIAMOND DRILL & MFG. £0. 


BIRDSBORO ay ALD Builders of High 


Te: 


Ro Machinery 


for either Gas, Oil, 
Tests, Boilers, Engines, P' 
Cordage, Drilling Toois, on 
Illustrated catalogue, price 
lists and discount sheets 
on request. 







Water, 4 © eee 





Drills, Power and Naud 





STEEL TYPE FOR TYPEWRITERS 


Stencils, Stee] Stamps, Rubber and 
Metal Type W heels, Dies, etc. 

Medel and Ex 

Small Machinery, Novelties, etc., man- 
ufactured by special contract. 


New York Stencil Wks, 100 Nassau St., N.Y 







perimental Work 





’ 


$10.00 to $50.00 &: 


nen. Magic Lanterns and Views of popular sub- 
Catalogues on application. 
3 Meteorological, 4 Magic Lanterns, etc. 
L. MANASSE, SS Madison Street, Chicago, Il. 


us Sathomatica! 


VATER MO 


1 from Send 
Te yt 1 Wace F Aned Ce., Newark, 





SUPPLIES FROM 
HY 











Cutters, Electric 
Lights, Elevators, etc. It 
needs little room, no firing 

es, repai 


power, 
p to 0 horse 
to 

ode 





pot night. A 
ight and pro- 
fitable busi- 


Part 1 Optical, 2 





GATES ROCK & ORE BREAKER 
Capacity up to 200 tons per hour. 
Ba any produced more ballast, road 
metal, ind broken mor ore than 
all re ther Breake s combined. 

— of High Grade Mining 
‘send for Catalogues. 

MOATES IRON WORKS, 
50 C So. Clinton St., Chicage 
136 C, Liberty Street, New York, 
2 C, Boston, Mass 













Liberty 
Franklin 8t., 





Catalogue No. 12, just issued 
= over tree, “Addre illustrations 


CHUCKS. 


The Cushman Chuck ' con Sr sarete ord, » Conn. 
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Our new General Circular “8. A.,” showing mens 
of all our work, is now ready. Send stamp and particu- 
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fine art paint, and a com son and t try of 
different oils. Contain in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. S44. Price cents. To be at 


this office and from all newsdealers. 
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the market will do well to 
517% Jefferson Street, Toledo, O, 
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~~ novelties wishing to 
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An inventor 
Who has a bright thought to be worked 
out can get mechanical help by writing 
tous. We send a primer first. 
Tue Jones BroTHEeRs Exxcrric Co. Crx’r1, O. 

















BASE BALL.—A DESCRIPTION OF 
the great national game of the United States, by an 

glish writer, Jno. Newton Crane, with diagram of 
the fleld and Tilustrations of players. Contained in Sct- 
ENTIFIC AMEKICAN SUrPLEMENT, No. Price 
dealers Tobe had at this office and from ail news- 
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AMERICAN, continue to examine improv: 
ments, and to act as Solicitors of Patents 
In this line of bust 
ness they have had forty-fre years’ 
rperien 7 
pre pparation of Patent prow anon ne facies ana the 
prosec ution of Applications for Patents in “the United 
& On Canada, and Foreign Countries, Messrs. Munn 
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rights for Books, Label ion of Cav 
teu da aces Patent AN rnc Ie 
ay, on very renesuaie done —_ special care and prompt- 
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tain! r 1 al on application, 

cure hon: een roe and aor to 
Assia Patents, “Ap Reissues, “Infring 

Patenta oe” Cases. Hints on the sale ‘4 
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SURE, 


ESTIMATES FURNISHED. 
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620 ATLANTIC AVENUE, BOSTON, MASS. 
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Catalogues free. 
CEO. P. CLARK 
Windsor Locks, Conn. 
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THE E. D. ALBRO CoO., 
Lewis Street 
Fasten {200 Lewd sree’ {New York, U. 8. A. 


HT. BARTLETT, Mg’r. F. W. HONERKAMP, Ass’t Ma’r. 
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THE NEW ASTRONOMY: ITS ME- 
thods and Results.—By Sir Robert 8. Ball. A very in- 
teresting paper on the striking results that have been 
obtained in astronomical research through the use of 
the spectroscope. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. S843. Price 0 cents. To be bad at 
this office and from all newsdealers. 
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DIXON'S SILICA GRAPHITE PAINT 


Water will run from it pure and clean. It coveraGouble 
the surface of any other paint, and will —_ or 
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‘G48 AND GASOLINE 
ENCINES, 
1-8tol® horse power 
/ Can be used in cities 
jor in country inde- 
/ pendent of was works 
/or gas machines, 
--~ /Ne Boiler, 
OvEn 2 ~ / No Danger. 
33,000 SOLD. ™ No Kngineer. 
OTTO GAS ENGINE WORKS, PHILADELPHIA. 
















To Inwentors. 

E. Keonigslow, manufacturer of Fine Machinery 
and Models, offers Special Facilities to lnveut- 
ors. Guarantees to work out ideas in stric test secrecy 
and any improvement that he can su t ye ith the 
work, Thousands of men have crude though really val- 
uable ideas, which they lack mechanical training to de- 
velop. Novelties and patented articles manufactured 
by contract. 181 Seneca #t., Cleveland, Ohie. 








Fish Nets Great redaction in prices 


Seines $1.25 aud u Send for 
Catalogue quick and save money. USA‘ Bi. PRrovutTy 
& Co., 8 and © Wasifington Street, Chic a0. 
THOM. AS ALVA EDISON. —A BIO 


graphical sketch of the great inventor, with full-page 
portrait from a recent protograph. Contained in SCtrN- 
TIFIC AMERICAN SUPPLEMENT, NO. 746. Price 10 cents 
To be had at this office and frou: ai) newsdeaiers. 
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NOW READY! 
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12,006 Receipts. Price $5. 
This splendid work contains a carefu! com pila- 
tion of the most useful Receipts and Keplies given 
in the Notes and Queries of correspondents as pub- 
lished in the Scientifie American during the 
t fifty years ; together with many valuable and 
mportant additions. 
ver Twelve Thousand selected receipts 
are here collected ; nearly every branch of the use- 
ful arts being represented. Itis by far the most 
comprehensive volume of the kind ever placed be- 
fore the public, 

The work may be regarded as the product of the 
studies and practical experience of the ablest chem- 
ists and workers in all parts of the world; the in- 
formation given being of the highest value, ar 
ranged and condensed in concise form convenient 
for ready use. 

Almost every inquiry that can be thought of, 
relating to formule used in the various manufac 
turing mdustries, will here be found answered. 

Instructions for working many different pro- 
cesses in the arts are given. 

It is impossible within the limits of a prospectus 
to give more than an outline of a few features of 
so extensive a work. 

Under the head of Paper we have nearly 2% re- 
ceipts, embracing how to make papier maché ; how 
to make a water proof and fire proof; how to 
make sandpaper, emery paper, tracing paper, 
transfer paper, carbon paper, parchment paper, 
colored papers, razor strop paper, paper for doing 
up cutlery, silverware; how to make luminous 
paper, photograph pape ra, ete. 

Inder the head of Inks we have nearly 450 
ceipts, including the finest and best writing inks 
of all colors, drawing inks, luminous inks, invisi- 
ble inka, gold, silver and bronze inks, white inks; 
directions for removal of inks; restoration of 
faded inks, etc. 

Under the head of 


680 Pages, 


Allors over 700 receipts are 


given, covering a vast amount of valuable infor- 
mation. 

Of Cements we have some 000 receipts, which 
include almost every known adhesive preparation, 
and the modes of use. 

How to make Rubber Stamps forms the subject 
of a most valuable practical article, in which the 


complete process is described in such clear and ex 
ylicit terms that any intelligent person may readily 
earn the art. 

For Lacquers there are 120 reevipts ; Electro-Me- 
tallurgy, 1% receipts; Bronzing, 127 receipts; Pho- 
tography and Microscopy are represented by 600 


receipts. 

Under the heaa of Etching there are 5 receipts, 
embracing practical directions for the production 
of engravings and printing pilates of drawings. 


Varnishes furnish over 


Paints, Pigments and 
everything worth know- 


800 receipts, and include 
ing on those subjects. 
nder the head of Cleansing over 500 recipes 
are given, the scope being very broad, embracing 
the removal of spots and stains from all sorts 
of objects and materials, bleaching of fabrics, 
cleaning furniture, clothing, glass, leather, inetais, 
and the restoration and preservation of all kinds 
of objects and materials. 
In Cosmetics and Perfumery some 
are given. 

Soaps have nearly 300 receipts, 

Those who are engaged in any branch of industry 
probably will find in this book much that is of 
practical value in their respective callings. 

Those who are in search cf independent business 
or employment, relating to the horace manufacture 
of sample articles, will find in it hundreds of most 
excellent suggestions. 


MUNN & CO., Publishers, 
SCIENTIFIC AMERIOAN OFFICE, 


MO receipts 





361 Broadway, Sew York, 
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Inside Page, cach snsestien. «+ 75 cents a line | 


Rack Page, cach insertion « « « « 61.00 a line 
The above are charges per agate line—about eight 


words per iine. T hi * notice shows the width of the line, 
and i# set in agate type. Engravings may head adver- 
Lisements at the same rate per agate line, by measure- 
ment, as the letter press Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the Sollowina week's issue. 
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TET AMORTAN LA TEEPE 


95 MILK SI + BOSTON, MASS. 


Surroundings t 


NO BOILER. 





This Company owns the Letters Patent | 
granted to Alexander Grabam Bell, March 
7th, 1876, No. 174,485, and January 30th, 
1877, No. 186,787 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patente, and renders each 
individual user of telephones not furnish 
ed by it or its licensees responsible for such 
anlawfal use. and all the consequences | 
thereof. and liable tos suit therefor. 
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SEH Pneumatic, Custice and Solid Tires. 


Frame, Steel Dro Le Pedals, $85 
to all enning ning Parts includ on 
Nickel: STRICTLY GH oH GRADE IN EVERY PARNOULAn. 


No Berrer MACHINE MADE AT ANY PRICE. 
Bicycle Catalogue Pree. Send siz cents in stamps for our A el 


Uriel cated Gal vin te 
JOHN P. LOVELL ARMS CO 
147 Washington Street, Boston, Mass. 


j “{mprovement the order of the age.” 
AN DUZEN Ser PUMP THE SMITH PREMIER TYPEWRITER 


PUMPS ant & KIND id LIQUID. 

Does not clog, freeze or get out of order. 

Always ready.All brass. Every Pump 
Guaranteed. 10 sizes. Capacity 
100 to 10,000 gallons per 
hour. Prices $7 and upwards. 
For full information write to 


The VAN DUZEN & TIFT CO. 


(PUMP DEPARTMENT) 
CINCINNATI, O. 


PATENT JACKET KETTLES 


Plain or Porcelain Lined. 
Tested to 100 Ib. pressure. Send for Lista, 
BARROWS-SAVERY Co.., 
8. Front & Reed Streets, Philadelphia. Pa. 

















Important Improvements, 
ll the Essential Features greatly perfected. 
The Most Durable in Alignment. 
om Running and Most Silent. 
All type cleaned in 10 seconds without 


polling the hands. 
ARTESIAN sin mith Pramer Typewnter Co. Syracuse Ws Yor U.S. 
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Water Power near Chicago. 


THE FINEST WATER POWER IN THE STATE OF ILLINOIS, 


AT A GREAT BARGAIN. 
LOCATED AT WILMINGTON, ELL... ON THE KANKAKEE RIVER. 


Comprises 113 acres of land and three dams of heaviest masonry, with loc gates, canals and all 
ptr and appurtenances. Main pond twelve miles bn Fy one-fourth 


—_ mile wide, 
raining an immense area, Minimum low water power, over horse power. O —f,-" $500,000. 
| Unlimited coal supply as th at hand. Railroad facilities good, and can be ly increased. 
yeautiful a 


(te Great Place for a Manufacturing Town. 
Only fifty-one miles from L— the greatest distributing point in the world. A rare chance to 


pore hase a maguitowst property at less than one-half its value. Liberal inducements to large manufac- 


ories to loce r further information address 


B. F. JACOBS & CO., Sole Agents, 99 Washington Street, Chicago, IL 
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— in glass plate attachments; daylight 
loading, etc., etc. Send for catalogue. 
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Et - HOW 1 TC MAKE A STORAGE BAT- 
————— | tery. — By 
Planté batt df 
bie er oe Phpeea ners, as Be 
PLEMENT, No. 845. Price cents, To be had at this 
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TATTLE. GIANT 


PRICE, $35.00. 
Only Boy’s Safety with a 
Spring Fork, preventing in- 
_ jury young riders from 
” jar and vibration. 
107 Washinaton »«. 
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ESTABLISHED 1846. 
The Most Popular Scientific Paper in the World 


Only $3.00 a Year, Inciuding Postage. 
Weekly—52 Numbers a Year. 


This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Sabscription.—One copy of the ScrEN- 
TIFiC AMERICAN will be sent for one year—52 numbers 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dellars by the 
publishers; six months, $1.50; three months, $1.00. 

Clubs.—Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Address 
all letters and make al! orders, drafts, etc., payable to 


MUNN & CO., 361 Broadway, New York. 
—_—_—o-———_ 
THE 


Scientific American Supplement 


This is a separate and distinct publication from THE 
SCIENTIFIC AMERICAN, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. THE 
SCIENTIFIC AMERICAN SUPPLEMENT is published week - 
ly, and tneludes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in al! 
the principal departments of Science and the Usefu! 
Arts, embracing Biology, Geology, Mineralogy, Natura! 
History, , Archwology, Astronomy Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering. 


facturing Industries, Sanitary Engineering, Agriculture. 
Horticulture, Domestic Economy, Biography, Medicine, 
ete. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrate’! 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year; or one copy of the SCIENTIFIC AM- 
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies, 10 cents. Address and 
remit by postal order, express money order, or check, 

MUNN & CO., 361 Broadway, New York, 

Publishers SCTENTIFIC AMERICAN. 


Building Edition, 


THE SCIENTIFIC AMERICAN ARCHITECTS’ AND 





from | BUILDERS’ Epfrion is issued monthly. $2.50 a year. 


Single copies, 2% cents. Forty large quarto pages, equa! 
to about two hundred ordinary book pages; forming 4 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors, and with other fine 
engravings; illustrating the most interesting examples 
of modern architectural construction and allied subjects. 
A special feature is the presentation in each number 
of a variety of the latest and best plans for private res!- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings '" 
perspective and in color are given, together with fu!! 


. | Plans, Specifications, Sheets of Details, Estimates, etc. 


The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all news- 
dealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. 
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